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PREFACE 


sae, THINK it unneceffary (if not inte 
ea pertinent) to trouble the Reader 
with a long Account of athort Trea~ 
tife, which he bas before him: ¥ 
might, as a Ruflick, omit the Cee 
vemony of a Preface, were it not 
oe § CC/ONAIE to Exped, that an Apolory 
willbe required for writing and publifbing a Book witha 
out the wfual Qualifications of an Author. It was not, 
indeed, my own Inclinations that prompted me to write; 
for (tho almoft all my Life has beeu a continued Sick- 
nes) I was fo far from being inclined to the Scribbling 
Difeafe, that 1 had difufed Writing for above twenty 
Years, before Lwas prevail’d on to commit my Thoughts 
upon Husbandry, and the Defcriptions of my Engines 
to Paper. The Soltcitations by LetterSwhich I can pro- 
duce (enough to make an ordinary Volume) from Pere 
fous of Rank, who had feen my Mazner of planting St. 
Foin, €c. I could not abfolutely refufe, votwithftard- 
ing the many juft Excufes I made for declining a Task of 
; : be ae 
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which I knew myfelf incapable: A long Confinement 
within the Limits of a lonely Farm in a Country where 
Lam a Stranger, having debarred me from all Conver- 
fation, except of low Life, I forefaw that Words would 
be wanting to exprefs my Thoughts properly, which is 
a Misfortune that cannot be concealed >, However at 
firft I did not think I fhould have had Occafion of many, 
tutending to write no more Vheory, than my Notion of 
the Pafture of Plants, and to phew how their Roots are 
naturally adapted to receive the Benefit of the Hoing 
Husbandry, believing that the Whole of That might 
have been compriz’a in a Sheet or two, and the refi in 
about as many more, but Books of Agriculture by chance 
coming to my Hands (I never having read any of them” 
before) occafioned more Writing than I propofed. 

Tis no Wowder that the Stile is low as the Author, 
or the Dufi that is here treated of, fince the Whole was 
written in Pains of the Stone, and other Difeafes as 
incurable, aud alunoft as crucl: But fine Language 
cuill not fill a Farmer's Barn ; neither does Truth need 
any Embellifhments of Art. 

Connexion cannot be expected in a Book compofed of 
Notes written at different Times, fome in one Year, 
jome inothers, as fomething new flow’d from a different 
‘Pracdice from what was common. Befides, as I was 
by Sickue/s incapable of affifting when it was tranfcrib- 
ed for the Prefs, when many Notes were to be inferted, 
my Scribe not underftanding their Marks, mifplaced 
many of them, fome in the Text, fome in the Margin, 
fome inthe wrong Chapters, many he left out, and more 
being miflaid which he did not find, among which laft 
qere. the feveral Weighings of my drill’d Crops and the 
neighbouring fowuCrops : As for thefe and much of the fpe- 
culative Parts left out,if it bad been more, it had been 
no great Matter; but as fome ofthe Chap. of Wheat is 
omitted, I foallrather infert what of it is veceffary into 
the Preface, than that the Beginner fall want it. 

si Several 
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Several Things caus’d the Want of Method. My Scribe 
was fo little skilld in Country Affairs as Sometimes to 
fet the Cart before the Horfe, as he does, where he 
places the Hoeing of Turneps before thePlauting of them : 
But f prefume this Miftake will not be followed by any 
Prachfer, and then Nobody will be injur’d by it, or by 
any other fuch like Hyfteron-Proteron to be found in 
the Chap. of Wheat, or elfewhere in the Book » Ano- 
ther Injury to the Method was the five Chapters of the 
Specimen being taren out of their Places, and it uot 
being timely refolu'd whether they fbould be reprinted or 
not, they were added after the other fifteen Chapters 
without feparating them. 

Sone Things may be properly repeated, where ufedin 
different Places for different Purpofes 5 but I doubt 
this will not excufe every Repetiticn the Reader will 

na. | | 

“ I had no Opportunity of correcting the Sheets from the 
Prefs, nor any Briend to do it for me, which might have 
been fome Excufe for the Faults of the Printer, bad he 
not ufurp'da a Prerogative of Coining of Words - All be 
can pretend to fay for his, and what I am fare Ican 
truly fay for ny own Faults (which perbaps iay be 
more) is that none of them are wilful. 

As tothe Manner of filling the Pages with Notes, 
whether it be a Pault or not may be doubtful, thofe 
who read merely for Curicfity may blaure it for being out 
of the Mode ; but the Reader who intends to practfe 
may like itthe better; becaufe by this means Things are 
brought into the fborteft Compafs, and he bas i bis 
View in one Page as much Matter, as might be exten- 
ded to feveral Sheets by the Introductory Words which 
would be neceffary to carry it on in a continued Dif- 
courfe: [fany one foall be fo cenforious as tofay, I ufe 
this contracting Method, rather to fave my own Time in 
Writing, than his in Reading, perhaps bis Sufpicion 
may not be very unjuft, for he who pradifes Agricul- 
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ture with Effet, can have little Time tofpare for either. 
Befides, fince Lcannot pretend to fay of this Treatife 
(45 4 late Auth fays of bis of much greater Bulk on the 
fame Subje#) thatit is Multum in Parvo; I may hope 
in vefpect of its Shortue/s, that it is not Parvum in 
Multo ; and that Brevity may make a dull Difcourfe 
tolerable. | 

_ Lbeg Pardon of the Learned Writers from whom I 
am forc’d to differ in Opinion, as well as in Learning ; 
L affure them 7tis unwillingly and with regret. that I 
do. No Canon having limited what we foall think in 
Agriculture, vor coudemned any of its ‘Vencts for He- 
rety, every Man is therein a Free-Thinker, and mu 

think according to the Didates of his own Reafcn, whe~ 
ther he will or no: And fuch Freedom is given now-a~ 
days in Speculations in Natural Philofophy, that ’tis 
common to fee People even in print maintain that there 
are Antipodes, that the Karth moves round the Sun, 
and that he does not fet in the Sea, without being cen- 
{urd for thefe and many other formerly Heterodox O- 
pinions: And any one may now upon folid Arguments 
coutradiG Ariftotle him/felf publickly any where, except 
in the Schools: But that mine are fuch, which I bring 
for maintaining the Principles I have advanced, I dave 
uot affirm, being my felf no competent “fudge of them, as 
the Reader (efpectally the practifing Reader) is 5 to 
his Decifion muft be left all that is difputable;, bis Par- 


tiality I have no Reafon to apprehend, becaufe ’tis in 


fome Degree the lutereft of every one who lives by Bread, 
that true Principles be effablifhed in Agriculture; but 
noue ought to be allowed as fuch, "till they have been 
thoroughly examined: Truth ts like Gold, which the 


more it is tried the brighter it appears, being freed from . 


Drofs. Tobe thus examin’d is the chief Defign of pube 
hifhing this Effay on Village and Vegetation: And 
fincegreat Men feem to have made fame Miftakes of Con- 


fequence in thefe Matters, it may well be fuppofed that I 


may 
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may have made many more; but of fuch of thefé as fall 
bea djudged to be ofSubftance,woMan hall be more wil- 
ling than myfelf, to fign their Condemnation; aad I 
believe the judicious Reader will excufe fuch Mifiakes 
as ave merely of Form: Hrs Candour will be alfo nece/~ 
fary for explaining fome Things wherein a Miftake may 
arife from their being improperly expre/s’d, and fuch he 
will confirue as near as he can according to their intend= 
ed Meaning, and when by that Misfortune they may 
feem to jar in one Part, be will endeavour to reconcile 
them by fome other Part, or by the Tenor of the Whole. 

Every Man is beft fatisfy'd with Experiments made 
by himfelf ; therefore I advife him who itends to prace 
tife, that he would repeat the Trials of all mine before 
ke relies upon them ; not that Ihave been unfaithful iz 
the Making or Relating any of them (for I only made 
them in Search of the Truth for my own Satisfaction ;) 
nor doubt I but that, if he follows the fame Procefs, his 
will fucceed as mine did, and be may very likely draw 
many more Inferences from them, than I have. 

The Experiment of artificially pulverized Earth feem= 
ing to confirm what I had writ of the Patture of Plants, 
T could not forbear inferting it into my Chap. of Tillage 
as foor as I had read its; but Mr. Evelyn takes 
wo Notice, that the Surfaces of thofe fine Parts, into 
which the Earth is divided by fuch Pulveration, és the 
vegetable Paftures but runs into a Simile which would 
better fit the Climate of the Indian Plants, thaw ours ; 
therefore I omit his Theory, Jef it fhould offend the 
Modefly of theLadies produc’d in a chafterChimate,if my 
Book foould chance to have the Honour of their Perufal. 

Ihave fometimes, for Brevity’s fake, produc’ad only one 
{nftance inftead of many which I could have given; I 
know that a fingle Inflance is not Sufficient of itfelf, 
where there is no other Peoof ; but when a Thing is firft 


fully proved in Theory, I think one Inflance of Fact in 


Practice may be fifficient for its Confirmation 5 eon 
| ides, 
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fides, the PraGifer will be abundantly furnifbed with 


Lnflances from his own Experience. 

— The Matters of Fact I have related, are not like fome 
Stories told by Travellers, hard to be difproved if they 
are wroig. : 

L am infome Doubt concerning the Height of the Great 
Muttard Plant; becaufeI did not meafure it, but by 
the Idea I had of it four or five Years after I faw it : 
Jt came accidentally on the Side of a Row of Horfe- 
Hoed Peafe; *twas in moift Land that had been well 
till’ d and dunged : This being thefirft of the Species that 
Lhad feen in this Country, and having formerly taken 
half aPint of Seed from one fingle Plaut of it in Ox- 
fordihire, which was lefs then one lateral Branch of 
this, I defigned to meafure the Seed it would produce ; 
but unluckily the People who cut the Peafe, chopp’d it 
to Pieces with their Hooks, becaufe it did /pread very 
wide and food in their Way ; the Seed not being ripe I 
was difappointed in that; I might indeed have laid its 
Parts together and taken its Heighth, if [had then had 
any Thoughts of Writing, as [had not. 

This laft Summer I faw the Produce of two St. Foin 
Plants carefully weighed; they grew both in the fame 
Ground, not far afunder, and of the fame Age (viz. 
feven Years ;) the one Pika fingle, and its Produd 
- weighed thirty feven Ounces and an Half; the other 
grew in a Bunch among many Neighbours, and was dug 
‘up, andits Produd cut clofe to the Root weighed three 
Grains, which is about a five thoufandth Part of the 
other. I think this proves that ’tis not extravagant to 
fay, that one fingle (or thin) St. Foin-Plant maypro- 
duce as much Grafs or Hay as athoufand thick ones. 
Andl have feen much greater fingle St. Foin-Plants 
than this. 

_ As to the Diftances of Rows, and other Matters of 
Pradice, I could only tell the Beginner what I have 
done, aid the Reafons (as far asa weak Memory, and 

ia 
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my Notes ferv’d me) whereon I proceeded ; if he ap~ 
proves of them, they become his own, and he will pro- 
ceed upon them as fuch~, or if he doubts, it cannot coft 
much to fatisfy himfelf by proper Trials. 

I have had great Crops of Turneps in Rows three 
Foot afunder, and much greater than I could ever ob 
tain from Rows thirty luches afunder , but one Reafou 
why Ilike fix Foot Rows better is, that the largeft Tur= 
neps are beft for Oxen, and are pulled up and loaded 
with the leaft Expence , for if they foould be as fmalt 
as thefown Vurneps hereabouts commonly are,that Ex 
pence would go a great Way into their Value. I find 
that the leaft competent Number will (ceteris paribus) 
always be the largeft 5 but here is a great Inconvenience 
happens to thefe (¢/pecially when the fown Turneps 
generally fail, as they do this Year) viz. as foon as 
they begin to head, the lawlefs People begin upon them, 
and the Roots being then covered in the Ground, they 
cannot eafily know which of them they like until they 
have pulled them up, and fo perhaps fpoil ten for one 
that they take; but when the ‘Vurneps are grown as big 
as Apples, they make le/s Waffle, and carry away as 
many ina Bag, as (if they were fuffer’d to attain their 
full Bigne/s) would load a Waggon. Thus is the beft 
Crop fooneft deftroy’d. I confefs this is an Objection, to 
which I can give no effetiual Anfwer, except this, that 
in a plentiful Year, when the fown Turneps ftand, 
their flow Growth renders them much fweeter for boyl 
ing than the dril?a ,; which Quality dvaws moft of 
thefe Cuflomers to them, and when they are too thick, 
if they take them with Difcretion, they may rather 
mend than {poil the fown Crop 3 uot that they will /pare 
the dvill’d Vurneps for this laf Reafon (for they care 
not what Injury they do) but because they like wot the 

Tafte of them fo well as that of the fown. 
But notwithftanding the Adions of thefe People are 
lawful in deftroying my Crops, becaufe Prouiee pe 
B ectue 
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feftually by no Law ; yet I canuot help thinking it ve= 
ry hard, after paying four Shillings in the Pound to the 
Poor's tax, and extravagantly for the little Hand-Work 
beftow’d on my Turneps, that the beft Produg of my 
Inclofwres fhould not ve my own. But, to /peak proper- 
ly, there can be no Inclofures, where every Foot of 
Ground that lies without Doors is now common to thefe 
People. | 

The particular Scheme of raifing conftant annual Crops 
of Wheat without Dung or Fallow, is as yet only upon 
Probation 5 but by the fix Crops I have had in that 
Manner, I fee nothing againft their being continued > 
This, *tis true, requires greater Care in the Manage- 
ment than any other Branch of the Husbandry 3 but 
he who can do this without Dung or Fallow, may eafi= 
ly do it with one or both of them: And. there may be 
fuch wet clayie Land, which the Plow cannot well pul 
verize without help of the Ferment of Dung 5 aud in any 
Sort of Land, when tis fufpected that the Earth of the 
Partitions was not well ordered in the Summer, the be 
— Remedy isto ftrow a fmall Quantity of Malt-Duft, or 
other fine Manure upon the Rows about the Month of 
February 5 this will flrengthen the Plants, and enable 
them to fend their Roots into the Intervals the earlier ik 
the Spring. +o | 

Againft the Neceffity of fuch wide Intervals as 1 like 
beft, my Neighbour tells me, be has had five fucceffive 
Crops of Wheat, and allows only four Poot Breadth to 
each Row and its Interval: His Rows have been fome~ 
times double.and fometimes treble: But his Ground ts — 
better thau mine, aud he beftows more Hand-Work up 
on it. . 

Many, *tis like, will think this Repetition of Wheat=_ 
Crops rather a Curiofity than profitable, and in fome Cir 
cumplances it may be fo. 

For planting a fingle Crop there are feveral Methods + 
The narrowe/t Taterval wherein the Hoe-Plow can be 
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profitably exercis’d among Corn, is 4 thirty Inches, and 
if this fbould be uneven by being the parting Space, it 
could not be Horfe-Hoed ; therefore to keep it even, the 
Drill muft have. two Shares thirty Inches afunder, the 
Harfe-Path being inthe Middle betwixt them , by this 
Means the Partition, whofe Evennefs is uot fo nece/~ 
fary, willbe the parting Space; but take care that the 
Point of one Share do not incline downwards more than 
the other for if it foould, it will run very deep into 
the Ground, and the other will go very thallow. Alfo 
be fure not to let the Hoe-Plow go forwards and back- 
wards immediately in the fame Interval 5 for if it does, 
the Furrows will all Jie on the fame Side, and then at 
the next Hoeing, the Plow muft go twice the Length of 
each Interval to plow one fingle Furrow 5 but this In- 
convenience is eafily prevented when forefeen. 
Ihave had many of thefe fingle Crops of Wheat in 
double Rows, and always obferv’d it to be made very 
firoug by the Ufe of the Hoe only , but I chu/fe to bave 
the Intervals five or fix Inches wider. | 
There may be another Way, to have one Crop of Wheat, 
not yet mention’d, and this istogo with the treble Drill 
twice inflead of once upon each of the broad Ridges which 
will make {extuple Rows with jive Partitions of feven 
laches each. Uhad an Example of this the lafi Year 
ou one outfide Ridge. The firft and fixth of thefe Rows 
flanding next to the Hoed Earth were ftrong, and fo 
qwere the third and fourth that ftood on the Top of the 
Ridge 3 but the fecond and fifth flanding lower, fell 
wafily fhort of the veft; yet if thefe laff had vad more fine 
Mould wider them, I do not doubt but they might have 
been equal or nearly equal to the other. : 
_~ Lhe worft Error U apprehend the Beginner will be lia- 
ble to, is to expe the Benefit of Pulveration where bis 
Land is not pulveriz’d. I had this Year in the Middle 
of aField of Wheat, about two or three Acres, the Earth 
of whofe Partitions nsifs’d one of the Hoeings in the pre- 
D2 cedent 
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cedent Summer s the Colour of this Wheat was plainly 
diftingusfbed from that of the Wheat on both Sides of it 
at half a Mile’s Diftance in the Spring, and was not 
above half the Crop at Harveft; but if the reft of the 
Piece had not had a Hoeing more than this had, the 
Whole then being alike poor, tt would not have fo plain~ 
y appeared, that the Poverty was for want of one more 
ocing. 

Piapbat I can hitherto obferve in this Husbandry, 
the beft Management always fucceeds beft, contrary to the 
Proverb that fays, That once in feven Years, the work 
Husbands have the beft Corn 5 which fhews, that fome~ 
times even to this Day, Ceres prefers her Virgilians 
for their Demerits. ok | 

Although Wheat, as an exportable Commodity, be the 
fitteft for a general Improvement 5 yet in fome particular 
Places, other Vegetables, fuch as Rape, or Woad may 
be more profitable than any Sort of Corn; and I have 
been told by one who has been long a Dealer in Rape, 
that he has made it larger and ficonger in poor Land by 
Horfe-Hoeing, than he could ever make it in the riche 
eft Land by the common Method, 

What Pretenders or Inpoftors have taught or faid of 
this Husbandry is unknown to me; nor aml anfwerable 
for any Follies they may bave committed, fince I gave 
fifficient Cautions againft them in my Preface to the 
Specimen publifh'd for that Purpofe almoft two Years 
azo. To magnify it above what is juft may be as inju- 
vious as ignorantly to undervalue it s If any bave gone 
xathly into the Practice of it, ’tis probable they may go 
as rathly out of it, before they rightly know what it ts. 

Some feent to have no other Notion of it, but as ofa 
Trick to get Money, and write to me to fend them Ser- 
vants to infiruct them in it, uot confidering how that 
Mafter is likelytobe taught, who mu/t learn of his Ser- 
vant, or that the being bis Scholar might in one Senfe 
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juftify the Pracice (which is now become cuffomar 
ie Plowman’s ag re his Titular Mae a 

Tis the moft formidable ObjeFion againft our Agri= 
culture, that the Defedtion of Servants and Labourers 
‘is fuch, that few Gentlemen can keep their Lands in 
their own Hands, but rather than make nothing of 
them, they let them for alittle to Tenants, who can 
bear to be infulted, affaulted, kick’, cuff’d, and Bride~ 
sell’d with more Patience than Gentlemen are endow’d 
with. . 

"Tis a publick Calamity, that the Lands of a Country 
muft be all or moftly in the Hands of Rack-Rexters, 
whofe Intereft it 1s (or at leaft they think fo) that they 
never may be improvd : We need not wonder at this 
when we fee Copy-holders and Leafe-holders for Lives op~ 
pofe the Improvement of Inclofures for Fear their Fines 
fhould be raifed. sa 

The very different Regard which every Man natural- 
ly hath to the Intereft of his Heirs, from that of bis 
Succeffors, may be feen 2, the Poverty and wnimprov’d 
Condition of St. Peter’s “Patrimony compared with the 
hereditary States of Italy: And can we fuppofe that 

an Englifh Renter fbould have more Honour in that 
— Re/ped than bis Roman Holinefs, who doth not fear 
being turn’d out by a Succeffor in his Life-Time, as the 
Renter is fure to be when his Leafe is ended if he has 
tmprov d his Farm and will not raife his Rent ? 

The Difreputation that Gentlemens Underftandings 
lie under of wanting Capacity to manage their Lands 
with Profit, as well as the moft ignorant of the People 
can, would appear very unjuft, could Gentlemen con- 
trive Automata to do the Bufine/s appertaining to 
Tillage without Hands, at the Price that is reafonable 
to be given to Servants and Labourers for the fame : 
Not that there is any Want of Hands to receive our Mo~ 
wey, to take away our Goods, and to beat us; but fuck 
are wanting as will work faithfully at reasonable gg , 
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By the general Complaint of their Behaviour, they more 
refemble French Dragoons in Time of Perfecution, than 
Servants. Tis not long fince the publick News gave an 
Account of a noble Lord’s being infulted by Fooumen ip 
the Royal Palace ; if thus be their Manners when po- 
lifh’d at Court, what Idea can be fram’d of their In- 
folence whilfl they follow the Plow inthe Country ? 

_ They who impute this Misfortune of the Land, tothe 
Lofs of the Common Law, which favour’d Agriculture, 
aud was to our Anceftors a better Inheritance than 
that which came to them from their Parents ; pre- 
tend to prove, that the Statute of Labourers bath 
turn’ a more Gentlemen out of their Eftates than the 
Norman Conquelt did; but their Arguments being too 
numerous to be here recited, I {ball only give them this 
general Anfwer, viz. That the Lands of France are 
occupy’ d with Pleafure and Profit by the Owners, who 
dive well upon them, aud leave them planted and im- 
proved to their Heirs, after having paid almoft as much 
in Taxes to their King, as our Tenants pay in Rent to 
their Landlords for better Laud : And yet there is none 
of owr Common Law ia France; every Thing there is 
decided by Trials at Difcretion 5 but then, indeed, 
as the Magiftrates ave arbitrary over the People, /o the 
King is arbitrary over the Magiftrates, and in Favour 
of Tillage he will not fuffer, that the Poffeffors of Land 
foall be trampled on by Servants and Labourers, or other 
Infimates of the Country: Servants muft there obey 
their Mafters, as far as is neceffary for carrying on their 
Bufine/s ; and the Labourer muft be worthy of his 
Hire ; for if when he is able be will not work, neither 
foall he cat: Aud they are fo unaccuftomed to Idlene/s, 
that none are ftarved, that I can hear of. 

This may perhaps ferve for an Anfwer tothofe who a/~ 
fert, that there can be no Fuftice without Juries ; but 
whatever becomes of our Lands, I pray God to.defend us 
egainft a French Government in England. ? 

| can 
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I can hardly believe, that the enormous Behaviour of 
Servants, &c. is fo general. as ’tis commonly reported 
to be : Sure the Freeholders of Cownties would petition 
their ref/pective Reprefentatives in Parliament, iv hopes, 
that fo publick and beavy a Grievance might be re- 
are/s'd for the fame Power which took away Part of 
the Common Law can reflore it in its prifline Purity, 
and enable the Owners of Lands to occupy and improve 
them as freely, at leaft, a8 their Anceftors might before 

Se Eliz. 8? 

: The Hoeing Practice weuld profitably ensploy many 
more Hands, than the common Husbandry, and procure 
more Bread for them: But if through the aforesaid un- 
fortunate Circumptances it cannot be frequent in South 
Britain, which feems to be the moft proper Climate in 
the World for it 5 yet if it foall be ufeful to any other of 
bis Majefty’s Dominions, I foall think my Labour a= 
ply rewarded by that Succe/s. And even here thofe ve- 
vy Inconveniences that attend Arable Land make the 
Improvement by St. Foin the greater 5 and in this ma- 
ny others as well as myfelf have found my Drill to be ve= 
vy advantageous , not that the Drillis neceffary for 
planting it m all Lands 5 for in moft Soils that are rich 
and proper, St. Foin will profper aud laff, in what 

Manner foever ’tis planted 5 but in a’ Chalk with a poor 
thin Staple, I never knew it fucceed, unle/s when tt was 
properly drill'd, or elfe yearly manur’d by Peat-Afb, Soot, 
or Coal- Afb, ata great Expence. | 

The Drill may alfo be ferviceable to the old Husban- 
dry in fome Refpects, as when Land having been plowed 
ary, and lain till the Rain comes, its Surface is grown 
fo bard, that the Seed-Wheat cannot be cover’a by Har 
— Fows or Drags, then the Drill will make Channels, fow 
inthe Seed, and cover it effectually. 

Another general and no inconfiderable Advantage of 
its Ufe is, that it can fave more than half the Seed 
that ts fown, and plant the Land better (they may al- 

fe 
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So hand-hoe between the neareft Rows if they pleafe, or 
pullout the Weeds without treading on the Corn) but it 
faves more of fome Sorts of Seed than of others. . 

The firft Occafion of making my Drill for {mall Seeds 
was this: It wasvery difficult to find a Man that could 
fow Clover tolerably ; they had a Habit (from which 
they could not be driven) to throw it once with the 
Hand to two large Strides, and go twice on each Caft; 
thus with nine or ten Pound of Seed to an Acre, two 
Thirds of the Ground was unplanted, and on the reft 
*twas fo thick that it did not profper. To remedy this, 
I made a Hopper to be drawn by a Boy that planted an 
Acre fufficiently with fix Pound of Seed; but when I 
added to this Hopper an exceeding light Plow, that made 
fix Channels eight Inches afunder,intowhich two Pound 
toan Acre being drill’d, the Ground was as well plan- 
ted. This Drill was eafily drawn by a Man, and fone- 
times by a Boy. 

But the Sort of Seed of which the moft is faved by the 
Drillis St. Foin, for nineteen Parts of twenty may be 
well /aved by it. 

ST fear my Deferiptions in the five laft Chapters, for 
coaut of technical Words, may not be fo perfpicuous as E 
could wih; and that there may be fome little Errors in 
the Plates by. Reafan of the Difiance I live at from En- 
gravers ; but I hope there is none in any material Part, 
and that by the Cuts and their Explanations all thefe 
Infruments may be made to perform perfectly: And I 
fuppofe tis impoffible to make a bad Drill to agree with 
all the Rules there laid down. 

_ Every Figure of the Drill is in its full Dimenfions 
where none are given. If the Angle of Inclination of 
the Sides of the Mortife fhould be but of fix Degrees in- 
fread of eight, in the wide Boxes therede/cribed it might 
do well enough: but in narrow Mortifes, for drilling 
rough Seeds, eight Degrees of Inclination are neceffa- 
ry 3 as when formerly I drilled St. Foin with Mortifes 

three 
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three Quarters of an Inch wide, the Wheels being low. 
Indeed If I were now to make a Drill for St. Foin only, 
even on high Wheels, the Mortifes fhould not exceed one 
Inch in width: And then eight Degrees of Inclination 
would be fafer than fix, and eight are not injurious to 
the wideft Mortife, but only in the wide there is not 
that Exacne/s required as is in the narrow. 

I am forry it bappen’d, that it was not in my Power 
to defcribe in Cuts (not having it by me) a particular 
Drill for planting Turneps between Rows of Corn, both 
in wide and in narrow Intervals 5 the Advantage is 
fuch, that being but {mall at Harveft, they do no per~ 
ceivable Damage to the Corn, and yet afterwards grow 
large Ly Hoeing, and being fed off by Sheep in the Win-= 
ter, afford confiderableProfit, and alfo enrich the Land 
for a following Spring-Crop of Corn. 

This Drill muft have only one Share, and that muft 
go on the pulveriz’d Earth very near to the Row, and 
one Wheel only, to goin the Middle of the Interval; the 
Hopper faftened immoveably to the Plow, in fuch a 
Manner, that nothing may take hold of the Corn. It 
may be drawn by a Man. 

One Caufe that made the three Parts of the Book 
(that is to fay, the Theory, or f{peculative Part, the 
pratick Part, and the Defcriptions of the Tools ) the 
more defective was, that all three were too many for me 
to make perfec? at once; and two would have been ufe- 
lefs without the third; therefore it was better to give 
but a Sketch of all, than to have made any two of them 
never fo full and perfe#, leaving out the other. But af 
this my firft Effay foould meet with Encouragement, "tis 
poffible (tho barely poffible) that I may write a Sup- 

_ plement containing Amendments and Additions to eve-= 

ry Part, together with Anfwers to Objections, which 
‘tis impoffible for me to anfwer before they are made, or 
before [ am apprifed of them. 
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INCE the moft immediate Ufe of Agricul- 
ture, in feeding Plants, relates to their Roots, 
they ought to be treated of in the firft 
Place. 7 | 

Roots are very different in different Plants, 
but ’tis not neceflary here to take notice of all the 
nice Diftinétions of them ; therefore I thall only di-. 
vide them in general into Two Sorts, viz. Horizon- 
tal-Roots, and Tap-Roots, which may include them 
all. 

All have Branchings and Fibres going all manner 
of ways, ready to fill the Earth that is open. 

But fuch Roots as I call Horizontal (except of 
Trees) have feldom any of their Branchings Deeper 
than the Surface or Staple of the Earth, that is com- 
- monly mov’d by the Plow or Spade. 
~ The Tap-Root commonly runs down Single and 
Perpendicular, reaching fometimes many Fathoms 
~ below. 

This (tho’ it goes never fo deep) has Horizon- 
tal ones pafling out allround the Sides; and extends 
to feveral Yards diftance from it, after they are by | 
their minutenefs, and earthly Tin¢éture, become In- 
vilible to the naked Eye. ¢ 
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A Method how to find the Diftance to 
which Aoots extend Horizontally. 


A Piece or Plot dug and made fine in whole hard 
Ground, the end 4 2 Foot, the end B 12 Foot, 
the length of the Piece 20 Yards; the Figures in 
as middle of it are 20 Turueps, fownearly and well 

o’d. | 

‘The manner of its Hoeing muft be at firft near the 
Plants, with a Spade, and each time afterwards, a 
Foot farther diftance, ’till all the Earth be once well 
dug ; and if Weeds appear where it has becn fo dug, 
Hoe them out fhallow with the Hand-Hoe. But 
dig all the Piece next the out Lines deepevery time, 
that it may be the finer for the Raotsto enter, when 
they are permitted to come thither. _ 

_ If thefe Turneps are all gradually bigger, as they 
ftand nearer to the end B, ’tis a Proot they all ex~ 
tend to the outfide of the Piece, and the Turnep 20, 
will appear to draw Nourifhment from Six Foot dif- 
tance from its Center. | 
But ifthe Turneps 16, 17, 18, 19, 20, acquire ne 
greater Bulk than the Zurmep 15, it will be. clear, 
that their Roots extend no farther than thofe of the 
Turnep 15 does ; which is but about 4 Foot. 

By this Method the Diftance of the Extent of 
Roots of any Plant, may be difcover’d. 

There is alfo another way to find the Length of 
Roots, by making a long narrow Trench, at the dif-_ 
tance you expeéctthey willextend to, and fillit with 
Salt, ifthe Plant be killed by the Salt, ’tis certain 
that fome of the Roots enter into it. 

What put me upon this Method was an Obfer- 
vation of ‘Two Lands (or Ridges) drill’d with Tur- 
neps in Rows,a Foot afunder, and very eveninthem; 
the Ground, at both ends and one fide, was hard 


and 
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and unplow’d, the Yurveps not being Hoed, were 
very Poor, Small, and Yellow, except the Three 
outfide Rows, B, C, D, which ftood next to the 
Land (or Ridge) E, which Land being Plow’d and 
Harrow’d, at. the time the Land 4 ought to have 
been Hoed, gave a dark flourifhing Colour to thefe 
three Rows ; and the Turneps inthe Row D, which 
ftood fartheft off from the new Plow’d Land EF, re- 
ceived fo much Benefit from it, as to grew ‘Twice as 
big as any of the more diftant Rows. ‘The Row C, 
being a Foot nearer to the new Plow’d Land, be- 
came twice as large as thofe in D; but the Row B, 
which was next to the Land EZ, grew much larger 
et. 

F isa Piece of hard whole Ground, of about two 
Perch in length, and about 2 or 3 Foot broad, ly- 
ing betwixt thofe T’'wo Lands, which had not been 
Plow’d that Year; ’twas remarkable, that during, 
the length of this Interjacent hard Ground, the 
Rows B, C, D, wereas Small and Yellow as any in 
the Land. 3 

The Turnveps in the Row D, about three Foot 
ditant from the Land &, receiving a double Increafe, 
proves they had as much Nourtfhment from the Land 
£, as from the Land 4, wherein they ftood ; which 
Nourifhment was brought by lefs than half the num- 
ber of Roots of each of thefe Turueps. 

In their own Land they muft have extended a 
Yard al) round, elfe they could not have reach’d the 
Land E, wherein ’tis probable thefe few Roots went 
more than another Yard, to give each Turuep as 
much Increafe as all the Roots had done in their 


- ‘own Land. 


Except that it will hereafter appear, that the 
new Nourifhment taken at the Extremities of the 
Roots in the Land E, might enable the Plants s 

| fen 
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fend out more new Roots in their own Land, and 
receive {cmething more from thence. 

The Row C being Twice as big as the Row D, 
muft be fuppos’d to extend “‘Pwice as far; and the 
Row B, four times as far, in proportion as it was 
of a Bulk Quadruple to the Row D. 

And ’tis obfervable, that betwixt thefe two Lands, 
there was a Trench,or Furrow, of about the Depth 
of Nine or Ten Inches, where thefe Roots muft def- 
cend firft, and then afcend intothe Land £ ; but it 
muft be noted, that fome fmall Quantity of Earth 
was, by the Harrowing, fall’n into this Furrow, 
elfe the Roots could not have pafs’d thro’ it. 

Roots will follow the open Mould, (*) by def- 
cending Perpendicularly, and mounting again in the 
fame manner: As I have obferv’d the Roots of a 


(*) A Chalk-Pit, contiguous to a Barn, the Area of which 
being about 40 Perch of Ground, f was made clean, and fwept; 
fo that there was not the Appearance of any Part of a Vegeta- 
ble, more than in the Barn’s Floor: Straw was thrown from 
thence into the Pit, for Cattle to lyon: The Dung made 
thereby was carried away about Three Years after the Pit had 
been cleanfed ; when, at the Bottom of it, and upon the Top 
of the Chalk, the Pit was cover’d all over with Roots, which 
came from a Witch-Elm, not more than Five or Six Yards in 
Length, from Top to Bottom, and which was about Five Yards 
above, and Eleven Yards from the Area of the Pit; fo thatin- 
Three Years the Roots of this Tree extended themfelves Fight 
times the Length of the Tree, beyond the Extremities of the 
Old Roots, at Eleven Yards diftance from the Body: The An- 
nual-increafed Length of the Roots was near Three times a 
much as the Heighth of the Tree. ; 

Wheat Drill’d in double Rows in November, ina Field well 
Till’d before Planting, look’d Yellow, when about Eighteen 
Inches high ; at Two Foot diftance from the Plants, the Earth 
was Hoe-Plow’d, which gave fuch Nourifhment to ’em, that 
they recover'd their health, andchanged their fickly Yellow, 
to a lively Green Colour. 

A Turnep hasa Tap-Root, from whence all the Horizontal- 
Roots are derived. | 


Hedge 
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Hedge to do, that have pafs’d a fteep Ditch two 
Foot deep, and reach’d the Mould on the other fide, 
and there fill it; and digging Five Foot diftant from 
the Ditch, found the Roots large, tho’ this Mould 
‘was very fhallow, and no Roots below the good 
Mould. 

So in an Orchard, where the Trees are planted 
too Deep, below the Staple or good Mould, the 
Roots, at a little diftance trom the Stem, are all as 
near the upper Superficies of the Ground, as of thofe 
Trees, which are Planted higher than the Level of 
the Earth’s Surface. © 

But the Damage of Planting a Tree too low in 
moift Ground is, that in patting through this low 
part, ftanding in Water, the Sap is Chill’d and its 
Circulation thereby retarded. © 

One Caufe of People’s not fufpecting Roots to ex- 
tend to the Twentieth part of the Diftance, which 
in reality they do, was from obferving thefe Hori- 
zontal-Roots, near the Plant; to be pretty Taper 5 _ 
and if they did Diminifh on, in Proportion to.what 
they do there, they muft foon come to an end. But 
the Truth is, that after a few Inches, they are not 
difcernibly Taper, but pafs on to their ends very 
nearly of the fame bignefs; this may be feen in Roots 
srowing in Water, and in fome other, tho’. with 
‘much Care and Difficulty. 

In pulling up the afore-mention’d Turveps, their 
Roots feem’d to end at few Inches diftance from the 
Plants, they being farther off, too fine to be per- 
eciv’d by ordinary Obfervation. 

I found an extream {mall Fibre on the fide of a 
Carrot, much lefs than a Hair, but through a Micro- 
fcope it appear’d a large Root, not Taper, but 
broken off fhort at the end, which it’s. probable 
might have (before broken off) extended near as far 
as the Zuruep Roots did. It had many Fibres going 

out 
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out of it, and I have feen that a Carrot will draw 
Nourifhment from a great Diftance, tho’ the Roots 
are almoft Invifible, where they come out of the 
Carrot itfelf. | | 

By the Piece F may be feen, that thofe Roots can- 
not penetrate, unlefs the Land be open’d by Til- 
lage, Esc. | | 

id tis very likely, and may be prov’d by ano- 
ther Method, That as Roots are but as Guts inver- 
ted, they do bear perhaps that Proportion to the 
Stem or Stalks of Plants, as Guts do to the Bodies 
of Animals, (*) viz. Several times longer than the 
Stalks. 

As Animals of different Species have their Guts 
bearing different Proportions to the length of their 
Bodies ; fo ’tis probable, different Species of Plants 
may have their Roots as different. But if thofe 
which have fhorter Roots have more in Number,and 
having {et down the means how to know the Length 
of them inthe Earth, I leave the different lengths of 
different Species to be examin’d by thofe who will 
take the Pains of more trials. ‘This is enough for 
me, that there is no Plant commonly Propagated, 
but what will fend out its Roots far enough, to have 
the Benefit of all the Hoed Spaces or Intervals, I in 
the following Chapters allot them, even tho’ they 
fhouid not have Roots fo long as their Stalks or 
Stems. | sath | 

(Roots of amphibious Plants grgw longer, when 
in Earth, than when in Water.) , 

And this great length of Roots will appear very 
reafonable, if we compare the largenefs of the 
Leaves, (which are the Parts ordain’d for Excretion) 


(*) An Animal has ‘but one Gut, tho’ its Parts be diftin- 
guith'd by feveral Names; and the greater Number of Roots a 
Plant has, the lefsLength of them wall fuffice. 


with 
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with the {mallnefs of the Capillary Roots, which 
muft make up in Length or Number what they want 
in Bignefs, being deitin’d to range far in the Earth, 
to find out a fapply of Matter to maintain the whole 
Plant ; whereas the chief office of the Stalks. and 
Leaves, is only to receive the fame, and to difcharge 
into the Atmofphere fuch part thereof as is found 
unfit for Nutrition; a much eafier Task than the 
other, and confequently fewer Paflages fuffice, thefe 
ending in an obtufe form; for -otherwife the Air 
would not be able to fuftain the Stalks and Leaves 
in their upright Pofture ; but the Roots, tho’ very 
weak and flender, are eafily fupported by the Earth, 
notwithftanding their Length, Smallaefs and Flexi- 
bility. 

Plants have no Stomach, nor “/ophagus, which 
are neceflary to convey the mafs of Food to an Ani- 
mal: which mafs being exhaufted by the Lacteals is 
Eliminated by way of Excrements but the Earth it- 
felf being that mafs to the Guts(or Roots) of Plants, 
they have only fine Recrements, which are thrown 
off by the Leaves. 

In this, Animal and Vegetable Bodies agree, that 
Guts and Roots are both Injured by the open Air 5 
and Nature has taken an equal care, that both may 
be fupply’d with Nourifhment (without being ex- 
pos’d to it.) Guts are fupply’d from their Infides, 
and Roots from their Outfides. 

All the Nutriment (or Pabulum) which Guts re- 
ceive for the ufe of an Animal, 1s brought to them ; 
but Roots muft fearch out and fetch themfelves all 
the Pabulum ofa Plant 5 therefore a greater quanti- 
ty of Roots, in Length or Number, is neceflary to 

a Plant, than of Guts to an Animal. 

All Roots are as the Inteftines of Animals, and 

_ have their Mouths or Laéteal Veflels opening on 
their outer fpongy iii ll as the Guts of ee 
mals 


t 
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mals have theirs opening in their inner fpongy Su~ 
perfictes. | 

_ The Animal Laéteals take in their Food by the 
preflure that is made from the Periftaltick Motion, 
and that Motion caus’d by the Action of Refpira- 
tion, both which Motions prefs the Mouths of the 
Lacteals againft the Mafs or Soil which is within the 
Guts, and bring.them into clofer contact with it. 

Both thefe Motions are fupply’d in Roots by the 
preflure occafion’d by the Increafe of their Diame- 
ters in the Earth, which preffes their Lactea] 
Mouths againtft the Sorl without. But m fuch Roots 
as livein Water, a Preffure is conftantly made a- 
gainft the Roots by the weight and fluidity of the 
Water ; ‘This preffes fuch fine Particles of Earth it 
contains, and which come into contact with their 
Mouths, the clofer to them. 

And when Roots are in a Till’d Soil, a great pref- 
fure is made againft them by the Earth, which con- 
ftantly fubfides and prefles their Food clofer and 
clofer, even into their Mouths ; until it felf be- 
bomes fo hard and clofe, that the weak forts of 
Roots can penetrate no farther into it, unlefs re-o- 
pen’d by new Tillage, which is call’d Hoeing. 

_ The Colour of the Roots being different from 

that of Leaves, and fome other external parts ofa 
Plant, is no more an Argument againft the Circula- 
tion of the Sap, than the Colour of the Guts, being 
diflerent from that of the Lungs, and other Parts of 
an Animal Body, is an Argument againft the Circu- 
lation of the Blood. 

As far as I can yet difcover, all Roots, properly 
fo call’d, are White 5. and a Red Carrot, when it 
ftands for Seed, fends out in the Spring from all 
Parts of it, Fibrous Roots, as White as thofe of any 
other Plant. “The White Colour proceeds fromthe 


Chyliferous Veflels. | 
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When a good Number of Single-Mint Stalks had 
ftood in Water, until they were well ftock’d with 
Roots from their Two Lower Joints, and fome of 
them from Three Joints, I fet one into a Mint- 
Glafs, mark’d 4, full of Salt-water, this Mint 4 
became perfectly dead within Three days, 

Another Mint, mark’d B, I put into a Glafs of 
fair Water, but I immers’d one ftring of its Roots 
(being brought over the Top of that Glafs) into an- 
other Glafs of Salt-water, contiguous to the Top 
of the other Glafs ; This Mivt dy’d alfo very foon. 

Of another, mark’d C, ({tanding in a Glafs of Wa- 
ter and Earth till it grew Vigoronfly) { ty’d one 
fingle Root into a Bag, which held a Spoontul of 
dry Salt, adjoining to the Top of the Glafs, which 
kill’d this Hebd Mint alfo. I found that this Sale 
was foon diffolv’d, tho’ on the outfide of the Glafs 5 
and tho’ no Water reach’d fo high, as to be within 
Two Inches of the Joint which produc’d this Root : 
The Leaves of all thefe were falt as Brine to the 
Tafte. 

Of another, mark’d D, I put an upper Root in- 
to a fmall Glafs of Ink, inftead of a Bag of Salt, in 
the manner above mention’d: this Plant was alfo 
kill’d by fome of the Ink Ingredients. The Black- 
nefs was not communicated to the Stalk, ‘or 
Leaves, which inclin’d rather to a Yellowifh Colour 
as they died, which feem’d owing to the Copperas. 

Imadea very ftrong Liquor with Water, and 
bruifed Seeds of Wild-Garlick, and filling a Glafs 
_ therewith, plac’d the Top of tt clofe to the Top of 
another Glafs, having in it a Mint, mark’d FE, ‘Two 
or Three of whofe upper Roots, put into this ftinl + 
ing Liquor, full of the bruifed Seeds, and there re- 
maining, it kill’d the Mint in fome time, but it 
was much longer in dying than the others were with 
Salt and Ink. It might pe. becaufe thefe Roots in 

. 2 


the 


10 Of ROOT S: Crap. I, 


the Garlick were very f{mall, and did not bear fo 
great a Propertion to their whole Syftem of Roots, 
as the Roots, by which the other Mints were poi- 
fon’d, did to theirs. 

_ When the Edges of the Leaves began to change 
Colour, I chew’d many of them in my Mouth, and 
found at firft the ftrong Aromatick flavour of Mint, 
but that was foon over; and then, the naufeous 
tafte of Garlick was. very perceptible tomy Palate. 

_ T obferv’d, that when Mivt F had ftood in a Glafs 
of Water, until it feem’d to have finifh’d its growth, 
the Roots being about a Foot Long, and of an car- 
thy Colour, after putting in fome fine Earth, which 

funk down to the bottom, there came from the up- 
pér Joint a new Sect of White Roots, taking their 
courfe on the outfide of the heap of Old Roots down- 
‘wards, until they reach’d the Earth at the bottom, 
and then after fome time came to, bé of the fame 
earthly Colour with the Old ones. — 
_ The Mint @ being well rooted from Two Joints, 
about Four Inches afunder, I plac’d the Roots of the 
ower Joint in a deep Mint-Glafs, having Water at 
the bottom, and the Roots of the upper Joint into 
a fquare Box, contriv’d for the purpofe, ftanding 
over the Glafs, and having a bottom, that opén’d 
‘in the middle with a Hole, that fhut together clofe 
to the Stalk, juft below the upper Joint ; then lay- 
ing all thefe upper Roots to one Corner of the Box, 
T alVdit with Sand, dry’din a Fire-fhovel, and found, 
that in one Night’s time, the Roots of the lower 
Joint, which reach’d the Water at the bottom of the 
Glafs, had drawn it up, and imparted fo much 
thereof to thofe Roots in the Box above, that the 
Sand, at that Corner where they lay, was very wer, 
and the other Three Corners dry. ‘This Ex- 
periment I repeated very often, and it always fuc+ 
ceeded as that did. hat'st, Sat 
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And for the fame purpofe I prepar’d a fmall 
Trough, about Two Foot Long, and plac’d a Mint- 
Glafs under each end of the ‘Trough ; over each 
Glafs I plac’d a Mint, with half its Roots in the 
Glafs, the other half in the Trough: The. Mints 
ftood juft upon the ends of the Trough. ‘Then I 
cover’d thefe Roots with pulveriz’d Earth, and 
kept the Glafles fupply’d with Water 5 and as’ oft 
as the white fibrous Roots fhot thro’ the Earth, 
threw on more Earth, *ull the Trough would hold . 
no more, and ftill the white Fibres came thro’; and 
appear’d above it, but all feem’d (as I faw by help 
of acourfe Microfcope) to: turn, and when they 
-eame above Ground, their Ends enter’d into it a- 
gain. Thefe “Two Mints grew thrice as Large as 
any other Minti had, which were many, that ftood 
in Water, and much larger than thofe which ftood 
in Water with Earth in it: They being all of an 
equal bignefs when fet in, and fet at the fame time. 
‘Though thefe ‘Two ftanding in my Chamber, never 
had any Water in their Earth,but what thofe Roots, 
which reach’d the Water in the Glaffes fent up to 
the Roots, which grew inthe Trough. ‘The vatt 
quantity of Water thefe Roots fent up, being fuffi- 
cient to keep all the Earth in the Troughs moift, 
tho’ of a Thoufand times greater quantity than the 
Roots which water’d it, makes it probable, that the — 
Water pafs’d out of the Roots into the Earth, with 
out mixing at all with the Sap, or being alter’d to 
any degree. “The Earth kept always moift, and in 
the Hot Weather there would not remain a Drop of 
Water in the Glaffes, when they had not been freth 
-fupply’d in Two Days, and One Night; / and yet 
thefe Roots in the Glafles were not dry’d, tho’ they 
ftood fometimes 2 whole Day and Night thus in the 
empty Glafles. 'Thefe Two Mints have thus liv’d alb 
one Summer, and are mark’d H H. 4 ; 

Can 
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Remarks on the Mints, &c. Tho’ the Veffels of 
Marine Plants be fome ways fortify’d againft the 
Acrimony of Salt, as Sea-fith are: Yet the Mints 
A, B, C, all thew, that Salt is Poifon to other 
Plants. 

The Reafon why the Salts in Dung, Brine, or U- 
rine, donot kill Plants in the Field or Garden, is, 
that their Force is fpent in acting upon, and divid- 
ing the Parts of Earth 3. neither do thefe Salts, or 
at leaft any confiderable Quantity of them, reach the 
Roots. 

I try’d Salt to many Potatoes inthe Ground, be- 
ing undermin’d, and a few of their Roots put into a 
Dith of Salt-water, they all Died fooner or later, ac- 
cording to their Bignefs, and tothe Proportions the 
Quantity of Salt apply’d did bear to them. 

By the Mints B, C, D, E, it appears that Roots 
make no diftinctions in the Liquor they imbibe, whe-. 
ther it be for their Nourtfhment or Deftrudtion. 
And that they do not Infume what 1s difagreeable, 
or Poifon to them, for lack of other Suftenance ; 
fince they were very vigorous, and well ted in the 
Glaffes, at the time when the mott inconfiderable 
‘Part of their Number had the Salt, Garlick, and Ink 
offer’d to them. | 

The Mint F thews, that when new Earth is ap- 
ply’d to the old Roots, a Plant fends outnew-Roots 
on purpofe to feed on it : And that the more Earth 
is given it, the more Roots will be form’d, by the 
new Vigour the Plant takes from the addition of 
Earth. This correfponds with the Action of Hoe- 
ing; for every time the Earth is mov’d about Roots, 
they have a Change of Earth, which 1s New to 
them. 

The Mint G proves, that there 1s fuch a Com- 
munication betwixt all the Roots, that when any 
of them have Water, they do impart a fhare thereof 

to 
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to all the reft: And thar the Root of the lower 
Joint of this Mint, had Paflages (or Veffels) leading 
trom them, through the Stalk, to the Roots of the 
upper Joint ; tho’ the clear Stalk (through which 
it muft have pafs’d) that was betwixt thefe Two 
Joints, was feveral Inches in Length. - 

This accounts for the great Produce of Long-tap- 
rooted Plants, fuch as Lu/fern and St. Form, in very 
dry Weather: For the Earth at a great Depth ts 
always moift. It accounts alfo for the good Crops 
we have in dry Summers, upon Land that has a 
Clay bottom; for there the Water is retain’da 
long time, and the lower Roots of Plants which 
reach it, do like thofe of this Mint, fend up a fhare 
to all the higher Roots. 

If thofe Roots of a Plant, which lie at the Surface 
of the Ground, did not receive motfture from other 
Roots which lie deeper, they could be of no ufe in 
dry Weather. But’tis certain, that if this dry Sur- 
face be mov’d or dung’d, the Plant will be found to 
grow the fafter, tho’ no Rain falls 5 which feemsto 
prove, both that the deep Roots communicate to 
the fhallow, a fhare of their Water, and receive in 
return from them a fhare of Fcod, in common with 
all the reft of the Plant, asin Mints F, G, HH, they 
did. 

The Two Mints, mark’d HH, thew, that when 
the upper Roots have moifture (as they hadin the 
Earth in the Trough, carried thither firft by the 
lower Roots) they impart fome of it to the lower, 
— elfe thefe could not have continu’d Plump and Freth, 
as they did for 24 Hours inthe empty Glafs, and I 
have fince obferved them to do fo, in the cooler Sea- 
fon of the Year, tor feveral Weeks together, without 
any other Water, than what the upper Roots con- 
vey'd to them, from the moift Earth above in the 
Trough. I know not what time thefe Roots might 
con- 
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continue to be fupply’d thus in the hot Weather, 
becaufe I did not try any longer, for fear of killing 
them. 

- But it muft be noted, that the Depth of the Glafs 
protected the Roots therein from the Injury of the 
Motion of the free Air, which would have dry’d 
them, if they had been out of the Glafs. 

In this Trough is fhewn moft of the Hoeing Ef- 
feéts, viz- ‘That Roots, by being broken off near 
the Ends, encreafe their Number, and fend out fe- 
veral where one is broken off. 

_ That the Roots encreafe their Fibres every time 
the Earth is firr’d obout them. 

That the ftirring the Earth makes the Plants grow 
the fafter. 

The Mint difcharging fuch a vaft.quantity of Wa- 
ter into the Earth in the Trough, fhews that there 
are Patlages by which the Roots do as it were {pew 
out, what is fuperfuous, and would furfeit the 
Plant, if it entered into the Sap in too great abun- 
dance, more and fafter than it could be purify’d by 
the Leaves. : 

Whether this Water, which ts fo foon return’d 
out of the Roots, be at all alter’d, during its fhort 
ftay there, I can’t fay, till I fee the Confequence of 
fome Experiments, which will, I believe, inform 
me, Viz. 

Half the fibrous Root of Garlick fet in Water, 
the other Half in a Trough of Flower above it, as 
thofe of the Mint were; if the Water the under Gar- 
lick Roots fend to the upper, be fpew’d out into © 
the Flower of a Garlick tafte, then we know ’tis al- 
ter’d, otherwife conclude ’tis not alter’d. A Mint 
isnot of Flavour ftrong enough to prove this. 
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E AVES arethe Parts, or Bowels of a Plant, 
which perform the fame Office to Sap, as 
the Lungs of an Animal do to Blood; that 
is, they purify orcleanfe it of the Recre~ 

ments, or fuliginous Steams, receiv’d in the Circu- 
lation, being the unfit Parts of the Food 3 and per- 
haps fome decay’d Particles, which fly off the Vef- 
fels, through which Blood and Sap do pafs reipec- 
tively. . 

Befides which Ufe, the Nitro-aerious Particles 
may there enter, to keep up the vital Ferment or 
Flame. | 

Mr. Papin thews, that Air will pafs in at the 
Leaves, and out thro’ the Plant at the Roots, but 
Water will not pafs in at the Leaves ; and that if 
the Leaves have no Air, a Plant will die, but if the 
Leaves (being left on the outfide of the Receiver, 
parted by a Hole, cemented with Wax) have Air, 
tho’ the Root remain in Water zz vacuo, the Plant 
will live and grow. | 

Dr. Grew, in his Anatomy of Plants, mentions 
Veffels, which he calls, Net-work, Cobweb, Skeins 
of Silk, ce. But above all, the multitude of Air- 
Bladders inthem, whith I take to be of the fame ufé 
in Leaves, as the Veficule are in Lungs. Leaves 
being as Lungs inverted, and of a broad and thin 
Form ; their Veficule are in Contact with the free 
open Air, and therefore have no need of ‘Trachea, or 
Bronchia, nor of Refpiration. 

Lungs being fituate within the Animal’s Body, 
their Veficule could have no Communication with 
the Atmofphere, without the Trachea and Bronchia 5 
and even there, the Aerial Influence would be inter- 

FE, cepted 
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cepted by the fuliginous and recrementitious Steams, 
were they not thence expell’d by the Syftole in Ex- 
piration; the want of which, is the Caufe of an 
Afthma, a Difeafé, Leaves are not affected with, be- 
caufe their Veficule are always contiguous to the ni- 
trous Air, which continually preffes againft them. 

Sandcorits, who by his Statick-Chair, found Five 
Eights of the Nourifhment, or a Weight equal to 
it, taken by a Man, -pafs off by infenfible Perfpi- 
ration ; could he have invented any Method to cal- 
culate the Quantity of that Part of thofe Perfpirati- 
ons, which pafs off through the ‘Trachea from the 
Lungs, I believe he would have found the moft of 
it to pafs that way (1). Y's 

When the Blood enters the Lungs, from the 
Right Ventricle of the Heart, ’tis fo full of this fu- 
liginous Matter, that its Colour 1s blacken’d with 
it. ‘This is all difcharg’d in paffing thro’ the Lungs; 
for when the Blood arrives at the Heart’s left Ventri- 
cle being purify’d of its Recrements, *tis become of 
a pure florid Red Colour; and in coldWeather thefe 
Steams may be -feen to iffue out from the ‘Trachea 
in great Quantities, which are conftantly fupply’d 
by the Nourishment taken in at the Ladcteals of the 
Guts. Sanéerius’s other Three Parts were but as 
the Sol, from whence the Five Parts are extra¢ted. 

Since Leaves do fo much refemble Lungs, in the 
Anatomy of their Organs, ’tis very reafonable to be- 
lieve, they imitate them in their Office; tho’ the 
finenefs of the Vegetable Veffels, and flow Motion — 
of the Sap, will not admit a Demonftration of the 
Sap’s Circulation by Ligatures; but we have other 
Reafons which do fufficiently prove it. 


_ (4) See Mr. Pzpin’s Experiments of the Pneumatick Engine s 
it appears, that Water. will pafs out of the Leaves, but not 
from without into them; and that nothing can be found to 
pafsin or out by the Bark, unlefs the Bark be cut. ~ rphag 
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~The Young Potatoe is nourith’d from the Plant 
(1), at the end of a White String, by Veffels paf- 
fing from the Bottom of the Plant; at the fame-time, 
when Salt being.bound to this String, pafles. by o- 
ther Veflels of the fame String, contrary to the o- 
_ ther, into the Body of the Plant, and: may be tafted 
in the Leaves. ° id tae 2 
A Quantity of Matter, near equal to that received 
by the Roots, is conftantly carried off, as appears. 
by Dr. Woodwara’s Experiments ; and I believe No-. 
body ever doubted, but that it had its chief Exic 
from the Leaves. | Ree e © See 
Tis not likely, that all thofe curious Veffels, 
which appear in the Texture of a Leaf, fhould be 
- defign’d for the Recrements and Sap to pafs once 
through them, and thence to fly away together 5 
they might as well pafs off, without.the ufe of the 
Leaves, at the Place where they are inferted into 
the Plant, if the Leaves were off (2). | 
3 | And 
(1) It muft have its Nourifhment from the Mother-Plant, 
becaufe the young Potatoe and ftring, being laid on Tiles, could 
have no Nourifhment from the Earth, and: yet it will grow 
Jarge, and have no Tafte of Salt init, that being ftopp’d in the’ 
Leaves, and kills the Mother Potatoe. Ifthe Salt did enter the 
inmoft Veffels, that carry the Nourifhment to the young One, 
that would tafte of the Salt, whichis apply’d nearer to it, than 
to the Mother. 
(2) Mr. Hale, in his Vegetable Staticks, found that a Plant 
in Summer imbibed and perfpired lefs Water, when its Leaves 
were pulled off, than when they were on; but this might be 
_ partly from the Contraction of the Veffels by the Air, at the 
Wound where the Leaves were broken off. He alfo proves, 
that this Quantity of Liquor, that paffes through a leaflefs 
Plant in Summer (though it be lefs than what paffes through 
a Plant that has its Leaves on, is vaftly greater than what paf- 
fes through the fame Plant in Winter; and yet the Plant with 
the great Quantity of Liquor (or Nourifhment) in Summer 
willdie; and yet will live with the leaft in Winter. Hence 
it appears, that the taking in and pafling of never fo greata 
quantity of Pabulum, with its Vehicle through a Plant, will 
: » Bes noe 
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And to think, that the Nourifhment and Sap of 
a Plant pafs off together, is no lefs abfurd, thanto 
think that the Blood and Chyle pafs off together in 
Perfpiration. 

Or to what Purpofe fhould the Sap be Depurat- 
ed in the Leaves, if it were not to be return’d back 
by other Veffels ; like Arterie venofz, into the Stem 
or Stalk ofa Plant? : 

If no Circulation, the Sap and all other Juices 
muft pafs off together, and then there would be no 
manner of ufe of the Veffels of the Leaves as Strai- 
neis. 

It would be very ftrange, if what is pure Earth 
and Water, when it enters the Root, fhould be. 
transform’d into fuch different Juices, by pafling 
once through a Plant, as from an Alembick, and in 
fo fhort a time. 


In 


not keep it alive, unlefs it has Leaves in Proportion to that 
Quantity, asall Plants have that live in Winter. It cannot 
then be deny’d, that Leaves are abfolutely neceflary to the Life 
ofa Plant, and if theyare, ic muft be either on account of their 
conveying fomething from it; or fending fomething to it 
*cis plain, it cannot be only by the former, becaufe that can be 
dene without Leaves: they muft therefore be neceflary by the 
fsatter. 

Andas the Lungs would be of no benefit to an Animal, if the 
Blood, after it was fecern’d and purify’din them, were not re- 
turned to the Body, as well as received from it; fo the Secre- 
tion made by Leaves would be of no benefit to the Plant, if 
none of the Sap there fecern’d were returned back to it: Nei- 
thercould the Air, taken im by the Leaves, be of any ufeto the 
reft of the Plant, unlefs it did pafs from the Leaves along with 
the purify’d Sap into the Plant, by fome Veffel like the Aorta. 
And, I think, that whoever proves, that ‘the Air paffes from 
the Leaves into. the Plant, fufficiently proves the Circulation 
of theSap, becaufe if the Sap did move always from the Plant 
to the Leaves, the Air could not pafs againft the Stream of it. 

It feems that the chief Arguments, that gave Mr. Hale a Suf- 
picion againft the Circulation, are taken from the quick Paf- 
fage of Liquor from the Root through the Plant, and his fup- 


pofing 
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In fuch cafe, either it muft become perfeét Sap in 
the Root, or elfe, when it firft pafs’d thence, it 
would not be much different from Earth and Water 
near the Root, and the higher it went, the more 
different, and the more alter’d it would be; but we 
find the Sap at the Bottom and Top of a Plant to 
be the fame, and as full of Spirit at the Bottom, 
which could not be fuppofed to be made in fo fhort 
a Percolation, if by Percolation at all. 

If Leaves did not perform this neceflary work of 
Succification, the Lives of Plants would not, in all 
probability, fo entirely depend onthe ufe of Leaves, 
as they appear to do. And this is always found 


pofing that Liquor to be Sap; which [ think almoft as unrea- 
fonable as to fuppofe, the Wine we drink and pifs out, to be 
Blood ; The more we drink the quicker the Liquor will gene- 
rally pafs; and the Man, whodrank and pifs’d out a large Vef- 
fel at one Draught, without taking kis Mouth from the Tap, 
till °twas finifhed, had as quick a Paffage for Liquor, as anv 
Plant in all Mr. Hale’s Experiments, and yet is no proof againit 
the Circulation of the Blood, | 
Vide Mr. Hale of Vegetation, pag. 324, 325, where he fays, 
That *tis probable Dew, Rain, (7c. are imbibed by the Leaves, 
and are the Materials of which the more fubtile and refined 
Principlesareform’d. Andalfo, That Leaves do in fome Mea- 
fure, the fame Office for the Support of Vegetable Life, that 
Lungs do for the Support of the Animal Life; Plants drawing 
through their Leaves fome part of their Nourifhment from the 


ir. 

If this Nutritive Matter did enter at the excretory Duéts of 
Leaves, while the Plant was in an imbibing State (as he feems 
to think) then they muft be expelled again at the fame Duéts, 
by the force of the perfpiring Stream, as foon as the perfpiring 
State returns ; and thus could be of little or no ufe to the Sap, 
not going far in. 

And is it not more probable,that theSul phureo-Aerial Particles 
_ which, he proves, are fo plentifully in Leaves, fhould invigo- 
rate the pure Sap returning into the Plant, than to invigorate 
only that Recrementitious Sap, that is juft making its Exit at 


the excretory Ducts? How could this invigorate the Plant, or 
kelp to nourith it 2 


truc 
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true (tho’ too late) by thofe who kill their Sz. Form, 
by fuifering it tobe indifcreetly fed by Sheep: And 
to caution them againft that Injury, 1s the Reafon 
of my writing this Chapter. : 

Leaves being fo neceflary, Nature has, in all Pe- 
rennial Plants, provided a Reverfionary Stock of 
them ; wherefore Leaves are always form’d, as Dr. 
Grew obferves, in Autumn, tho’ they are not ufu- 
ally explain’d ’till the following Spring, which then 
open and increafe gradually,-in proportion to the 
Motion of the Sap, and Quantity of Pabulum it 
then receives to be circulated. 3 

Thefe may alfo, tho’ not wholly appearing out 
of the Bud, be fufficient for the extream {mall Mo- 
tion of Life, the Sap of Perennial Plants, which 
drop their Leaves, have in Winter. 

Befides thefe Autumnal Leaves of Dr. Grew’s, 
there is another Sett of them, form’d in the Spring, 
which appear and are explain’d about Mid-fummer 3 
thefe fave the Lives of the Mulberry-trees, when 
the firft Leaves are taken off for the Food of Silk- 
worms; but thefe fecond Leaves alone would not 
fuffice to purify the Sap, or fave the ‘Trees, if the | 
firft Leaves were ftripp’d off downwards; but as 
thofe who gather them, pull and ftrip them upwards, 
there always remain fome of the Tails, or Foot-ftalks, 
with a little part of the Leaves, behind unpull’d 5 
by help of which remaining parts, the ‘Trees make 
a fhift to live for fome time, ‘till the new Leaves 
grow large enough: As Men have been found to 
have Lived (but not long Ifuppofe) by a fmall Pare 
of their Lungs, the reft having been’ wafted, and 
dry’d away in Confumptive or Afthmatical Cafes. 

This is certain from all Experience, that no Ve- 
getable whatever can live long without Leaves, but 
will very foon die, if the Leaves are pull’d off ‘as 
faft as they appear. 

=i ‘The 
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The Reafon why natural Grafs may feem an Ex- 
ception to this is, that when ’tis fed by Cattle, there 
is never any great Quantity of it (efpecially of 
Stalks) growing at once, and fo lefs Sap to be pu- 
rify’d; and has not only a greater proportion of 
Leaves, but alfo many Succeflions of them, ftill rea- 
dy to fupply the lofs of thofe that are eaten ; and 
many of thefe Leaves are fo {mall, fhort and low, 
that the Cattle cannot come at them to Bite them 
off clofe ; many more alfo come out of the very 
Roots of natural Grafs. | 


oe 
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= HE chief Art of a Husbandman is to feed 
Plants to the beft Advantage ; but, how 
fhall he do that, unlefs he knows. what is 
7 their Food? By Food is meant that Mat- 
ter, which being added and united to the firft Sra- 
mina of Plants, or ‘Plantule, which were made in 
little at the Creation, gives them, or rather is their 
Igqreaic.. ...° | | : . 

*T is agreed, that all the following Materials con- 
‘tribute, in fome manner, to the Increafe of Plants, 
but ‘tis difputed which of them is that very Increafe 
or Food. 4. Nitre 2. Water. 3. Air. 4. Hire. 
5 Earth. | ca | ux | 
Iwill not mention, as a Food, that acid Spirit of 
the Air, fo much talk’d of ; fince by its eating afun-. 
der Iron Bars, it appears too much of the nature of 
Aqua Fortis, to. be a welcome Gueft, alone to the ten= 


der Veffels of the Roots of Plants.. : 

Nitre is ufeful to divide and prepare the Food, and 

_ may be faid to nourifh Vegetables in much the fame. 
ai) manner 
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manner as my Knife nourifhes me, by cutting and 
dividing my Meat: But when Nitre is apply’d to 
the Root of a Plant, it will kill it as certainly as a 
Knife mifapply’d will kill a Man; which proves, 
that Nitre is, in ref{pect of Nourifhment, juft as much 
the Food of Plants, as white Arfenick is the Food of 
Rats. And the fame may be faid of Salts. 

Water, from Van-Helmout’s Experiment, was by 
fome great Philofophers thought to be it. But thefe 
were deceived, in not obferving that Water has al- 
Ways in its intervals a charge of Earth, from which 
no Art can free it. ‘This Hypothefis having been 
fully confuted by Dr. Woodward, No-body has, that 
I know of, maintain’d it fince : And to the Doétox’s 
Arguments I fhall add more in the Article of Air. 

Air, becaufe its Spring, Esc. is as neceflary to the 
Life of Vegetables, as the Vehicle of Water is ; 
fome modern Virtuofi have affirm’d, from the fame 
and worfe Arguments, than thofe of the Water-Phi- 
lofophers, that Air is the Food of Plants. Mr. Brad- 
Jey, being the chief, if not only Author, who has 
publifh’d this Phantafie, which at prefent feems to 
get ground ; ’tis fit he fhould be anfwer’d, and this 
will be eafily done, if I can fhew, that he has an- 
{werd this his own Opinion, by fome or all of his 
own Arguments. 

His firft is, that of Helmout, and is thus related in 
Mr. Bradley’s general Treatife of Husbandry and 
Gardening, Vol. 1. P. 36. 6 Who dry’d two Hun- 
¢ dred Pounds of Earth, and Planted a Willow of 
€ Five Pounds weight in it, which he water’d with 
¢ Rain, or diftill’d Water 5 and to fecureit from a- 
‘ny other Earth getting in, he cover’d it witha 
¢ perforated Tin Cover. Five Years after, weigh- 
‘ ing the Tree, with all the Leaves it had born in 
“ that Time, he found it to weigh One Hundred 
€ Sixty-Nine Pounds Three Ounces 5 butthe Earth 


bs Was | 
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* was only diminifh’d about “Two Ounces in its 
© weight. s 

On this Experiment Mr. Bradley grounds his Ai- 
ry Hypothefis. But fet it be but examined fairly, | 
and fee what may be thence inferr’d. 

The Tin Cover was to prevent any other Earth 
from getting in. ‘This muft alfo prevent any Earth 
from getting out, except what enter’d the Roots, 
and by them pafs’d into the Tree. 

A Willow is a very thirfty Tree, and muft have 
drank in Five Years time feveral ‘Tuns of Water, 
which muft neceflarily carry in its Interftices a great 
Quantity of Earth (probably many times more than 
the ‘Tree’s weight (*), which could not get out, but 
by the Roots of the Willow. 

Therefore the Two Hundred Pound of Earth not 
being encreafed, proves that fo much Earth as was 
poured in with the Water, did enter the ‘I'ree. 

Whether the Earth did enter to nourith the Tree, 
or whether only in order to pafs through it (by way 
of Vehicle to the Air) and leave the Air behind for 
the Augment of the Willow, may appear by exa- 
mining the Matter of which the Tree did confift. 

ifthe Matter remaining after the Corruption or 

Putrefaction of the Tree, be Earth, will it not be 
a Proof, that the Earth remained in it, to nourith 
and augment it,for it could not leave what it did not 
firft take, nor be augmented by what paffed thro’ it? 
‘According to Ariffotle’s Dottrine, and Mr. Bradley’s 
too, in Vol. 1. p.72. ‘¢ Putrefaction refolves it a- 
_ “ gain into Earth, its firft Principle. 

The Weight of the Tree, even when Green, muft 
confift of Earth and Water. Air could be no part 


on 


(*) The Body of an Animal receives a much lefs Increafe in 
Weight than its Perfpirations amount to, as Sandforias’s Sta- 
tick-Chair Demonftrates. 
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of it, becaufe Air being of no greater fpecifick Gra- 
vity than the incumbent Atmofphere, could not be of 
any weight in ic; therefore was no part of the Onc 
Hundred Sixty Nine Pounds ‘Three Ounces. 

Nature has direéted Animals and Vegetables to 
feek what is moft neceflary to them. 

At the time when the Fatus has a Neceflity of 
Refpiration, ’tis brought forth into the open Air, 
and then the Lungs are filled with Air. As foonas 
a Calf, Lamb, €8c. is able to ftand, it applies to the 
Teat for Food, without any Teaching. In like 
Manner Mr. Bradley remarks, in his Vol. 1. pag. 10. 
© That almoft every Stem and every Root are form- 
© ed in a bending Manner under Ground, and yet all 
‘ thefe Stems become ftrait and upright when they 
¢ come above Ground, and meet the Air ; and moft 
‘ Roots run as direétly downwards, and fhun the 
¢ Air as much as poflible. 

Can any thing more plainly fhew the Intent of 
Nature, than this his Remark does, viz: “That the 
Air is moft neceflary to the Tree above Ground, to 
purify the Sap by the Leaves, as the Blood of Ani- 
mals isdepurated by their Lungs? And that Roots 
feck the Earth for their Food, and fhun the Air, 
~ which would dry up and deftroy them? 

- No one Truth can poflibly contradi& or interfere 
with any other Truth ; but one Error may contra- 
diét and interfere with another Error, viz. 


Mr. Bradley and all Authors, Ithink, are of Opi- 
nion, that Plants of different Natures, are fed by a _ 


different fort of Nourifhment ; from whence they 


aver,that a Crop of Wheat takes upall that is pecu- 
liar to that Grain ; Then a Crop of Barley all that 


is proper to it; next a Crop of Peafe, and fo on, 
till each has drawn off all thofe Particles which are 
proper to it; and then no more of thefe Grains will 


grow in that Land, ’cill by Fallow, Dung, and In- 
| 7 es fluences 
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fluences of the Heavens, the Earth will be again re- 
plenifh’d with new Nourifhment, tofupply the fame 
forts of Corn over again. ‘This if true (as they all 
affirm it to be) would prove,that the Air is not the 
Food of Vegetables. Hor the Air being in itfelf fo 
Homogeneous as itis, could never afford fuch difie- 
rent Matter as they imagine, neither is it probable, 
that the Air fhould afford the Wheat, Nou- 
rifhment more one Year, than theenfuing Year. Or 
that the fame Year it fhould nourifh Barley in one 
' Field, Wheat in another, Peafe in a Third, but that 
if Barley were fown in the Third, Wheat in the 
Firft, Peafe in the Second, all would fail. There- 
fore this Hypothefis of Air for Food, interferes 
with, and contradicts this Doctrine of Neceflity of 
changing Sorts. - 

I fuppofe, by Air, they do not mean dry Parti- 
cles of Earth, and the Effluvia which float in 
the Air, the Quantity of thefe is too fmall to 
augment Vegetables to that Bulk they arrive at. By 
that way of {peaking they might more truly affirm 
this of Water, becaufe it muft be like to carry a grea- 

ter Quantity of Earth, than Air doth, in propor- 
tion to the difference of their different fpectfick 
Weight ; Water being about 800 times heavier than 
Air, is likely to have 800 times more of that Ter- 
reftrial Matter in it; and we fee this is fufficient 
to maintain fome forts of Vegetables, as Aquaticks. 
But the Air, by its charge of Effluvia, éc. is never 
able to maintain or nourifh any Plant 5 for as to the 
_ Sedums, Aloes, and all others, that are fuppos’d 
to grow fufpended in the Air, ’tis a meer fallacy ; 
they feem to grow, but do not; fince they conftant- 
ly grow lighter, and tho’ their Veffels may be fome- 
what diftended, by the ferment of their own Juices, 
which they received in the Earth, yet fufpended in 
Air, they continually diminith in Weight (which is 
thetrue augment of a Plant) until they grow to 
ae Q- 
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nothing. So that this Inftance of Sedums, &¢. which 
they pretend to bring for Proof of this their Hy po- 
thefis, is alone a fuil Confutation of it. 

Yet if granted, that Air could nourifh fome Ve= ~ 
getables by the earthy E-ffuvia, ce. which it car-= 
ry’d withit (*), even that would be agatnft them, 
not for them. 

They might as well believe, that Martins and 
Swallows are nourifh’d by the Air, becaufe they live 
on Flies and Gnats, which they catch therein ; this 
being the fame Food, which 1s found in the Stomach 
of the Chamelion. 

If, as they fay, the Earth ts of little other ufe to 
Plants, but to keep them fix’d and fteady, there 
would be little or no difference in the Value of Rich 
and Poor Land, Dung’d or Undung’d ; for one would 
ferve to keep Plants fix’d and fteady, very near, if 
not quite as well as the other. 

— If Water or Air was the Food of Plants, I can- 
not fee what neceflity there fhould be of Dung or 
‘Tillage. 
_ 4. Fire. No Plant can live without Heat, tho’ 
different degrees of it be neceflary to different forts 
of Plants. Some are almoft able to keep Company 
with the Salamander, and do live in the hotteft ex- 
ofures of the hot Countries. Others have their 
abode with Fifhes under Water, in cold Climates : 
for the Sun has his Influence, tho’ weaker upon the 
Earth cover’d with Water, at a confiderable Depth, 
which appears by the Eiffect the viciffitudes of Win- 
ter and Summer have upon Subterraqueous Vege- 
tables. 


‘ (*) This is meant of dry Earth, by its lightnefs (when Pul- 
verizd extremely fine) carried in the Air without Vapour: 
For the Atmofphere, confifting of all the Elements, has Earth in 
it in a confiderable Quantity, mixt with Water; but a very 
Jittle Earth is fo minutely divided. as to fly therein pure from 
Water, which is its Vehicle there for the moft part. 


‘ 
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But, That Fire is the Food of Plants, I don’t 
know any Author has affirm’d,except Mr. Laurence, 
who fays, ‘¢ They are true Fire-Eaters. And even 
he does not feem to intend, that this Expreffion of 
his fhould be taken literally; yet if he had meant it 
in the plain Senfe the Words import, perhaps he 
might have been much nearer the Truth than Mr. 
Bradley with his Air. For if Fire be nothing elfe 
but the miouteft parts of Terreftrial Matter, put in- 
toa violent Motion, then thofe minute parts out of 
that Motion are the fame Matter as when in it ; and 
thefe being the true Nourifhment of Plants, That 
and Fire differ in nothing but the Motion. 

Fire is a fluid fui Generis ; but that it pervades all 
Bodies, and there remains latent ; if excited by Vio- | 
lence is Hot ; if at Reft may be Cold, being againt 
the eflential property of Fire: That Notion cannot 
pervade the Skull of aPeafantto make him believe, 
Fire can ever be cold. | 

But if we define Fire to be the A@tion of Burning, 
not the Matter which Burns, then Fire will be as 
different from the Food of Plants, as Air is. 

Indeed the true Food of Plants may be alfo the 

fuel of Fire, which is fo greedy of that Food, as to 
carry it all away that comes within reach of the 
Flames ; and I know no way, by which the Earth 
can be divefted of its vegetative Particles, but by 
actual Fire, or the Roots of Plants. | 
_ Tho’ every heat is faid to be a different degree 
of Fire, yet we may diftingutfh the degrees by their 
different effects. Heat warms, but Fire burns 5 the 
firft helps to cherifh, the latter deftroys Plants. 

5. Earth. That which nourifhes and augments a 
Plant, is the true Food of it. 

Every Plant is Earth, and the growth and true 
increafe of a Plant is the Addition of more Earth. 


Nitre 
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Nitre (or other Salts) prepares the Earth, Wa- 
ter and Air move it, by conveying and fermenting it 
in the Juices, and this motion is called Heat. 

When this additional Earth 1s aflimilated to the 
Plant, it becomes an abfolute part ofit. 

Suppofe Water, Air, and Heat, could be taken 
away, would it not remain to be a Plant, though a 
Dead one ? 

But fuppofe the Earth of it taken away, what 
would then become of the Plant; Mr. Bradley might 
look long enough after it, before he found it in the 
_ Air amongft his fpecifick or certain Qualities. 

Befides, too much Né#re (or other Salts ) cor- 
rodes a Plant; too much Water drowns it; too 
much Air dries the Roots of it; too much Heat (or 
Fire) burnsit 3 but, too much Earth, a Plant ne- 
ver can have, unlefs it be therein wholly buried 5 
and in that Cafe it would be equally mifapply’d to 
the Body, as Air or Nitre would be to the Roots. 

Too much Earth, or too Fine, can never poffi- 
bly be given to Roots; for they never receive fo 
much of it, as to furfeit the Plant, unlefs it be de- 
priv’d of Leaves, which, as Lungs, fhould purify it. 

And Earth is fo furely the Food of all Plants, 
that with the proper fhare of the other Elements, 
which each Species of Plants requires, I do not find 
but that any common Earth will nourifh any Plant. 

The only Difference of Soil (except the Richnefs) 
feems to be the different Heat and Moifture it has 5 
for if thofe be rightly Sedat any Soil will nou- 
sifh any fort of Plant. For let Thyme and Rufbes 
change places, and both will Die; but let them 
change their Soil, by removing the Earth wherein 
the Thyme grew, from the dry Hill down into the 
watry Bottom, and plant Rujbes therein; and carry 
the moift Earth, wherein the Rujbes grew, up to 
the Hill; and there Thyme will grow in the Earth 

. thar 
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that was taken from the Rujbes;. and fo will the 
Rujbes grow in the Earth that was taken from the 
Thyme; fo that ’tis only more or lefs Water that 
makes the fame Earth fit either for the growth of 
Thyme or Rufbes. | 

So for Heat ; our Earth, when it has in the Stove 
the juft degree of Heat, that each fort of Plants re- 
quires, will maintain Plants brought from both the 
Indies. | 

Plants differ as much from one another in the de- 
grecs of Heat and Moitture, as a Fith differs from a 
Salamander, 

Indeed Mi/letoe will not live upon Earth, until ic 
be firft alter’d by the Veflels of a Tree, and therein 
is as nicein Food as an Animal. 

There is no need to have recourfe to Tranfmuta- 
tion; for whether Air or Water, or both, are 
Transform’d into Earth or not, the thing is the 
fame, if it be Earth when the Roots take it; and 
we are convinced that neither Air nor Water alone, 
as fuch, will maintain Plants. 

Thefe kind of Metamorphofes may properly e- 
nough be confider’d in Differtations purely concern- 
ing Matter, and to difcover what the Component 
Particles of Earth are ; but not at all neceflary to 
be known, in relation to the maintaining of Vege- 
tables. 


Cuar.1V. OfPasturs of PLANTS. 


AT TLE feed on Vegetables that grow 

upon the Earth’s external Surface ; but 

Vegetables themfelves firft receive, from 

within the Earth, the Nourifhment they 
give to Animals, 

The 
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The Pafture of Cattle has been known, and un- 
derftood in all Ages of the World, it being liable 
to Infpection ; but the Pafture of Plants, being out 
of the Obfervation of the Senfes, is only to be known 
by Difquifitions of Reafon, and has (for ought I can 
find) patt undifcover’d by the Writers of Husban- 
dry (1). 

rhe Ignorance of this feems to be one Principal 
Caufe, that Agriculture, the moft neceflary of all 
Arts, has been treated of by Authors more fuperfi- 
cially than any other Art whatever. The Food, 
or Pabulum of Plants being prov’d to be Earth, 


where, and whence (2) they take that, may pro- 
erly be called their Patture: 


This Pafture I fhall endeavour to defcribe. 
*Tis the inner, (or internal) Superficies (3) of the 
| | Earth 


(1) When Writers of Husbandry, in difcourfing of Earth,and 
Vegetation, come neareft to the Thing, that is, the Pafture of 
Plants, they are loft in the Shadow of it, and wanderina Wil- 
dernefs of obfcure Expreflions, fuch as Magneti/m, Virtue, Power, 
Specifick Quality, Certain Quality, and the like, wherein there 1s 
no manner of Light, for difcovering the real Subftance ; but 
we are left by them more in the Dark to find it, than Roots 
are when they feedon it. And whena Man, no lefs fagacious 
than Mr. Evelyn, has traced it through all the Afazes of the Oc- 
cult Qualities, and even up to the Metaphyfcks, he declares, he 
cannot determine whether the Thing he purfues be Corporeal, or 
Spiritual. Sin 

(2) By the Pafture isnot meant the Pabulum it felf ; but the 
Superficies from whence the Pabulum is taken by Roots. 

(3) This Pafture of Plants never having been mentioned, or 
de{cribed by any Author that I know of, Iam ata lofs to find 
any other Term to defcribe it by, that may be Synonymous, 
or equipollent to it; therefore for want ofa’better, I call it 
the inner, or internal Superficies of the Earth, to diftinguifh 
it from the outer, or external Superficies, or Surface whereon 
we tread, 

Inner, orinternal Superficies, may be thought an abfurd Ex- 
preflion, the Adjective expreffing fomething within, and the 
Subftantive feeming to expre{s only what is without it; and 

indeed, 
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Earth, or which is the fame thing, ’tis the Superfi- 
cies of the Pores, Caviries, or Interftices of the di- 
vided parts of the Earth, which are of two Sorts, 
viz. Natural and Artificial. 

By Nature, the whole Earth, (or Soil) is com- 
pofed of Parts, and if thefe had been in every Place 
abfolutely joined, it would have been without In- 
terftices or Pores, and would have had no Internal 
Superficies, or Pafture for Plants ; but fince it is 
not fo ftrictly Denfe, (4) there muft be Interftices 
at all thofe Places where the Parts remain feparate 
and divided. 

‘Thefe Interftices by their Number, and Large- 
nefs, determine the Specifick Gravity (or true Quan- 
tity) of every Soil, the larger they are, the lighter — 
is the Soil; and the Inner Superficies is commonly 
the Lefs. | | 

‘The Mouths, or Lacteals, being fituate, and o- 
pening in the Convex Superficies of Roots, they take 
their pabulum, being fine Particles of Earth, from 
the Superficies of the Pores, or Cavities, wherein 
the Roots are included. 

And ’tis certain, that the Earth is not divefted, 
ot robb’d of this Pabulum, by any other Means, than 
by actual Fire, or the Roots of Plants. 

For when no Vegetables are fuffer’d to grow in a 


indeed, the Senfe of the Expreflion is fos for the Vegetable 
Pafture is within the Earth, but without (or on the outfides of ) 
the divided parts of the Earth. : 
And befides Superficies muft be joined with the Adjeétive In 
ner, (or Internal) when ’tis ufed to defcribe the infide of a 
thing that is hollow, as the Pores and Interftices of the Earth 
are. 
The Superficies, which is the Pafture of Plants, is not a bare 
mathematical Superficies, for that is only imaginary. 
_ (4) For were the Soil as denfe as Glafs, the Roots of Vege- 
tables (fuch as our Earth produces) would never be able to en- 


ter 1ts Pores. , 
G etait SOT 
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Soil, it will always grow Richer. Plow it, Har- 
row it, as often as you pleafe, expofe it to the Sun 
in Horfe-Paths all the Summer, and to the Froft 
of the Winter ; let it be cover’d by Water at the 
Bottom of Ponds, or Ditches, or if you Grind dry 
Earth to Powder, the longer ’tis kept expofed, or 
treated by thefe or any other Method poflible, (ex- 
cept actual Burning by Fire) inftead of Lofing, it 
will gain the more Fertility. 

Thefe Particles, which are the Pabulum of Plants, 
are fovery Minute (5) and Light, as not to be fing= 
ly attracted to the arth, if feparated from thofe 
Parts to which they adhere, (6) or with which they 
are in contact, (like Duft to a Looking-Glafs, turn 
it upwards, or downwards, it will remain affixt to 
it) as thefe Particles do to thofe Parts, until from 
thence remov’d by fome Agent. 

A Plant cannot feparate thefe Particles from the 
Parts to which they adhere, without the Affiftance 
of Water, which helps to loofen them. 


(5) As to the finenefs of the Pabulum of Plants, ’tisnot un- 
Jikely that Roots may infume no groffer Particles, than thofe 
on which the Colours of Bodies depends; but to difcover the 
sreateft of thofe Corpulcles, Sir I/zac Newton thinks will re- 
quire a Microfcope, that with fufficient Diftinétnefs can repre- 
fent Objects five or fix hundred times bigger, than at a Foot Dif- 
tance they appear to the naked Eye. 

My Microfcope is indeed but a very ordinary one,and when I 
view with it the Liquor newly imbtbed by a Fibrous Root of a 
Mint.it feems more limpid than the cleareft common Water,no-~- 
thing at all appearing in it. 

(6) Either Roots muft infume the Earth, that is their Pabu- 
lum, as they find it in whole Pieces, having entire Superficies 
of theirown,or elfe fuch Particles as have not entire Superficies 
of their own, but want fome part of it, which adheres to, or is 
part of the Superficies of larger Particles, before they are fepa- 
rated by Roots. Theformer they cannot infume, (unlefs con- 
tained in Water) becaufe they would fly away at the firft Pores 
that were open: Ergo they muftinfume the latter, 


And 
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And ’tis alfo probable, that the Nitre of the Air 
may be neceflary to relax this Superficies, to render 
the Prolifick Particles capable of being thence dif- 
_join’d ; and this Action of the Nitre, feems to be 
what is call’d, Impregnating the Earth. 

Since the grofler Vegetable Particles, when they 
have pafs’d thro’ a Plant, together with their moift 
Vchicle, do fly up into the Airinvifibly ; ’tis not 
likely they fhould, inthe Earth, fall off from the 
Superficies of the Pores, by their own Gravity. 
And if they did fall off, they might fly away as ca- 
fily before they enter’d Plants, as they do after they 
have pafs’d thro’ them 3 and then a Soil might be- 
come the poorer, (£) for all the Culture and Stir- 
ring we beftow upon it, tho’no Plants were in it, 
contrary to Experience. 

It muft be own’d, that Water does ever carry in 
its Interftices, Particles of Earth, fine enough to 
enter Roots; becaufe Ihave feen, that a great 
Quantity of Water, (in my Experiments) will pafs 
out of Roots fetin Rain Water ; and ’tis found thar 
Water can never be, by any Art, wholly freed from 
its earthy Charge ; therefore it muft have carry’d in 
fome particles of Earth along withit ; but yet, I 
cannot hence conclude, that the Water did firft take 
thefe fine Particles from the aforefaid Superficies: 
T rather think, that they are Exhal’d, together 
with very {mall Pieces to which they adhere, and in 
the Vapour divided by the Aerial Nitre, and when 
the Vapour is condens’d, they defcend with it to 
replenifh the Pafture of Plants ; and that thefe do 
not enter entire into Roots, neither does any other 


(1) But we feeit isalways the richer by being frequently 
turned and expofed to the Atmofphere: Therefore Plants muft 
take all their Pabulum from a Superficies of Parts of Earth; ex+ 
cept what may perhaps be contained in Water fine enough to 
enter Roots entire with the Water. ¢ 

9, ra) 
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of the Earthy Charge that any Water contains ; 
Except fuch fine Particles which have already pafs’d 
thro’ the Vegetable Veffels, and been .thence Eix- 
hal’d. 

This Conjecture is the more probable, for that 
Rain-Water is as nourifhing to Plants fet therein, 
as Spring-Water, tho’ the latter have more Earth 
init, and tho’ Spring-Water have fome Particles in 
it, that will enter Entire into Roots, yet we muft 
confider, that even ‘That Water may have been ma- 
ny times exhal’d into the Air, and may have full 
retain’d a great Quantity of Vegetable Particles, 
which it received from Vegetable Exxhalations in the 
Atmofphere, tho’ not fo great a Quantity, as Rain- 
Water, that comes immediately thence. 

Thefe, I have to do with, are the Particles which 
Plants have fromthe Earth, or Soil ; but they have 
alfo fine Particles of Marth from Water, which may 
impart fome of its fineit Charge to the Superficies 
of Rocts, as well as to the Superficies of the Parts 
of the Earth, (2) which makes the Pafture of Plants. 

Yet it feems, that much of the Earth contain’d in 
the cleareft Water, is there in too large Parts to 
enter a Root; fince we fee that in a fhort time the 
Root’s Superficies, will inthe pureft Water, be co- 
yer’d with Earth, which is then form’d into a ter- 
rene Pafture, which may nourifh Roots; but very 
few Plants will live long in fo thin a Pafture, asany 
Water aflordsthem. I cannot find one as yet, that 
has liv’d a Year, without fome Earth have been ad= 
ded to it. | 

And all Aquaticks that I know, have their Roots 
in the Earth, tho’ cover’d with Water. 

_ The Pores, Cavities, or Interftices of the Earth, 


(2) If Water-does feparate, and take any of the mere Pabu- 
jum of Plants from the Soil, it gives much more ‘to it, 


being 
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being of two Sorts, viz. Natural and Artificial, the 
one affords the Natural,the other the Artificial Paf- 
ture of Plants. | 
The natural Pafture alone will fuffice, to furnifh 
a Country with Vegetables, for the Maintenance of 
a few Inhabitants; but if Agriculture were raken 
out of the World, ’tis much to be fear’d, that thofe 
of all populous Countries, efpecially towards the 
Confines of the frigid Zones, (for there the ‘Trees 
often fail of producing Fruit,) would be oblig’d to 
turn Anthropophagi, asin many uncultivated Rosie 
ons they do, very probably for that Reafon. 

The Artificial Pafture of Plants, is that inner Su- 
perficies, which is made from dividing the Soil by 
Art. 

This does, on all Parts of the Globe where ufed, 
maintain many more People than’ the Natural Paf- 
ture ; (1) and in the colder Climates, I believe, it 
will not be extravagant to fay, ‘I’en times as many: 
or, that in cafe Agriculture were a little Improved 
(as I hope to fhew is not difficult to be done) it 
might maintain twice as many more yet, or the fame 
Number better. 

The Natural Pafture, is not only lefsthan the Are 
tificial, in an equal Quantity of Earth; but alfo, 
that little confifting in the Superficies of Pores, or 
Cavities, not having a free Communication (2) with 
one another, are lefs pervious to the Roots of all 


(1) The extraordinary Increafe of St. Foin, Clover, and.Na- 
tural Grafs, when their Roots reach into pulveriz’d Earth, ex- 
ceeding the Increafe of all thofe other Plants of the fame Spe- 
cies (that ftand out of the reach of it) above One Hundred 
times, fhew ‘how vaftly the Artificial Pafture of Plants, ex- 
ceeds the Natural. | 

(2) None ofthe Natural Vegetable Pafture is loft, or injured 
_ by the Artificial, but on the contrary, “tis mended, by ‘being 
mix'd with it, and by having a greater Communication be- 
twixt Pore and Pore, | 

Ve- 
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Vegetables, and which require a greater Force to 
break through their Partitions ; by that means, 
Roots, efpecially of weak Piants, are excluded 
from many of thofe Cavities, and fo lofe the Bene- 
fit of them. 

But the Artificial Pafture confifts in Superficies 
of Cavities, that are pervious to all manner of Roots, 
and that afford them free Paflage and Entertainment 
in, and thro’ all their Recefles. Roots may here ex- 
tend tothe Urmoft, without meeting with any Bar- 
ricadoes in their Way. 

The Internal Superficies, which is the natural 
Pafture of Plants, is like the external Superficies, or 
Surface of the Earth, whereon is the Pafture of Cat- 
tle ; in that it cannot be enlarg’d without Addition 
of more Surface taken from Land adjoining to ir, by 
enlarging its Bounds or Limits. 

But the Artificial Pafture of Plants may be enlarg- 
ed, without any Addition of more Land, or En- 
larging of Bounds, and this by Divifion only of the 
fame Earth. 

And this Artificial Pafture may be increas’d in 
Proportion to the Divifion of the Parts of Earth, 
. whereof it is the Superficies, which Divifion may 
_ be mathematically Infinite ; for an Atom isNothing; 
neither is there a more plain Impoffibility in Nature, 
than to reduce Matter to Nothing, by Divifion or 
Separation of its Parts. 7 

A Cube of Earth of One Foot, has but Six Foot 
of Superficies. Divide this Cube into Cubical Inch- 
es, and then itsSuperficies will be increas’d Twelve 
Times, viz. to Seventy two Superficial Foot. Di- 
vide thefe again in like manner, and proportion, that 
is, Divide them into Parts that bear the fame Pro- 
portion tothe Inches, as the Inches doto the Foot; 
and then the fame Earth, which had at firft nomore 
than Six Superficial Foot, willhave Eight Hundred 

3 Six 
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Sixty-four Superficial Foot of Artificial Pafture, and 
fo is the Soil Divifible, and this Pafture increafible 
ad lnfinitum. 

Poor Land does not afford an Internal Superficies, 
fo well ftock’d with thefe fruitful Particles, as rich 
Land doth, but this we may compenfate by Divid- 
ing it'more 3 to the End that what this Artificial Paf- 
ture wants in Quality, may by Divifion be made up 
in Quantity. 

The common Methods of Dividing the Soil, are 
thefe, viz. by Dung, by Tillage, or by both (3). 


(3) For Vis Unita Fortior. 
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LL forts of Dung and Compoft contain fome 
Matter, which, when mixt with the Soil, 
ferments therein; and by fuch Ferment 
diffolves, crumbles, and divides the Earth 
very much; This is the chief, and almoft only Ufe 
of Dung : For as to the pure carthy Part of it, the 
Quantity is fo very fmall, that, after a perfe& Putre- 
faction, 1t appears to bear a moft incontiderable Pro- 
portion to the Soil itis defign’d to Manure; and 
therefore, in that refpect, is next to nothing. 

Its fermentingQuality is chiefly owing to the Salts 
wherewith it abounds, but avery little of this Salt 
applied alone'to afew Roots of almoft any Plant 
will (as,in my Mint Experiments, it is evident com- 
mon oalt does) kill ir. 
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This proves, that its ufe is not to nourifh, but to 
diflolve, 2. e. Divide the ‘Terreftrial Matter, which 
affords Nutriment tothe Mouths of vegetable Roots. 
_ It is, I fuppofe, upon the account of the acrimo- 
nious fiery Nature of thefe Salts, that the Florifts 
have banifh’d Dung from their Flower-Gardens. 

And there is, ’m fure, much more reafon to pro- 
hibit the ufe of Dawg in the Kitchen-Garden, on ac- 
count of the ill tafte 1t gives to Efculent Roots, and 
Plants, efpecially fuch Dung as is made in great 
‘Towns. 

*Tis a Wonder how delicate Palates can difpenfe 
with eating their Own, and their Beaft’s Ordure, but 
a little more putrify’d and evaporated ; together 
with all forts of Filth and Naftinefs, a Tinéture of 
which thofe Roots muft unavoidably receive, that 
grow amongtt it. 

Indeed I donot admire, that learned Palates, ac- 
cuftom’d to the Gout of Silphium, Garlick, la Chair 
vence, and mortify’d Venifon, equalling the Stench 
and ranknefs of this fore of City-Muck, fhould re- 
lth and approve of Plants that are fed and fatted by 
its immediate Contact. 

People who are {fo vulgarly Nice, as to naufeate 
thefe modith Dainties,and whofe fqueamith Stomachs 
even abhor to receive the Food of Nobles, fo little 
different from that wherewith they regale their rich- 
eft Gardens, fay, that even the very Water, where- 
in a rich Garden-Cabbage is boil’d, Stinks; but that 
the Water, wherein a Cabbage froma poor undurg’d 
Field is boil’d, has no manner of unpleafant Savour; 
and that a Carrot, bred in a Dunghil, has none of that 
{weet relifh, whicha Field-Carrot affords. 

There is a like difference in all Roots, nourifh’d 
with fuch different Diet. | 

Dung, not only fpoils the fine Flavour of thefe 
our Eatables, but inquinates good Liquor. ‘The 
7 dung’d 
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dung’d Vineyards in Languedoc, produce naufeous 
Wine, from whence there 1s a Proverb in that Coun- 
try, That poor People’s Wine is beft, becaufe they 
carry no Dung to their Vineyards. 

Dung is obferv’d to give great Encouragement to 
_ the Produétion of Worms ; and Carrots in the. Gar- 
den are much Worm-eaten, when thofe in the Field 
are free from Worms. 

Dung is the Putrefaction of Earth, after ic has 
been alter’d by vegetable, or Animal Veflels. 

Vegetable Dung, uniefs the Vegetable be buried 
alive in the Soil, makes a much lefs Ferment in it, 

and confequently divides it lefs, than Animal Dung 
does. | 

But the Dung of Vegetables is much more whole= 
fom for the ufe of Edible Roots and Plants, than 
that of Animals 1s. | 

The very Effluvia of Animal Bodies, fent off by 
Perfpiration, are fo noxious, as to kill the Animal 
that emits them, if confin’d to receive them back in 
great Quantity, by breathing in an Air replete with 
them, which appears from the foon dying of an Ani-~ 
mal fhut up in'a Receiver full of Air. Yet this 
feems to be moft harmlefs of all forts of Animal E.xv- 
crements the Air can be infected with. How ob- 
noxious then muft be the more fetid Steams of Or- 
dure? eZ 

Ifa Catalogue were publith’dof all Inftances from 
Charnel-Houfes (or Cemeteries) and of the Pefti- 
ferous Effects, which have happen’d from the Pu- 
trefaction of dead Bodies, after great Battles, even 
in the open Air, No-body, I believe, would have 
a good Opinion of the wholefomnefs of Animal 
Dung; for ifagreat Quantity do fo infect the Afr, 
*tis likely a lefs may infect it in Proportion to that 
lefs Quantity. 
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In great Cities the Air is full of thefe Effluvia, 


which in hot Climes often produce the Peftilence 5 
and in cold Climes, People are generally obferv’d 
to live a lefs time, and lefs healthfully in Cities, 
than inthe Country; to which difference, ’tis like- 
ly, that the eating unwholefom Gardenage may cen- 
tribute. : 

This Dung is a fitter Food for venomous Crea- 

tures (1) than for Edible Plants, and ‘tis (no doubt) 
upon account of this, that dung’d Gardens are {0 
much frequented by Toads, which are feldom or 
never feen, in the open undung’d Fields. 
Some have loft their Lives by Toads, being acci- 
dentally boil’d in the folds of a Loaf-Cabbage, others 
-poifon’d by their only fixing their Claws on their 
Arm. A Mountebank, to thew the Energy of his 
Antidotes, ufed to eat part of a ‘Toad on his Stage, 
and cure himfelf by his Medicines; but 1 was told 
by one, that one faw him in his Chamber (after cat- 
ing too large a Dofe of the Poifon, or elfe delaying 
tao long the Application of his Remedy) infuch a 
difmal Condition, that his Life was defpair’d of, 
tho’ with much difficulty, and fome time, he reco- 
ver'd. fiers 

And notwithftanding what fome Authors have 
faid of the Innoxioufnefs of this Animal, thefe and 
other Inftances perfwade me, that Nature did not 
give mott People fuch an Averfion to it, in vain. It. 
may not be mortal to every human Body, fince Tam 
told of a Man, that has eaten feveral Toads without 
any apparent Injury to him; but, I believe, moft 
who fhall try the Experiment, will be forc’d to con- 
fefs, That what is one Man’s Meat, is another’s | 
Poifon. 
<s PR seieous J Ape a) oo ey gi eee 


(2) Mr, Evelyn fays, that Dung is the Nurfe of Vermin. 
What | 
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‘What can we fay then to the Salubrity of thofe 
Roots themfelves, bred up and fatten’d amonett 
thefe Toads and Corruption ? ‘The Leaves indeed 
are only difcharging fome ofthe Filth, when we eat 
them ; but the Roots have that unfavoury infected 
Food in their very Mouths, when we take them for | 

our Nourifhment. 3 ; : 
But tho’ Dung be, upon thefe and other accounts, 
Injurious to the Garden, yet a confiderable Quan- 
tity of it is fo neceflary to moft Corn-fields, that 
without it, little good can be done by the old Huf+ 
bandry. 

Dung is not Injurious to the Fields (1), being 
there in lefs Proportion: And the Produce of Corn 
is the Grain ; when the Leaves have done their ut- 
moft to purify the Sap, the moft refin’d Part is fe- 
cern’d to be yet further elaborated by peculiar Or~ 
gans ; then, by the Veflels of the Blofloms, ’tis be~ 
come double refin’d for the Nourifhment of the 
Grain; which is therefore more pure from Dung, and . 
more wholefom, than any other part of the Plant 
that bears it. | | 

And common Tillage alone is not fufficient for 
many forts of Corn, efpecially Wheat, which isthe . 
King of Grains. 

Very few Fields can have the Conveniency of a 
fufficient fupply of Dung, to enable them to pro- 
duce half the Wheat, thofe will do near Cities, where 
they have Plenty of it. 

The Crop of 20 Acres, will {carce make Dung 
fufficient for one Acre, in the common way of Lay= 
‘ing it on. 3 | 


(1) Such Plants as Cabbages, Turneps, Carrots, and Potatoes. when 
they are defigned only for Fatting of Cattle, will not be in- 
jured by Dung, Tillage, and Hoeing altogether, which will 
make the Crops the greater, and the Cattle will like them ne- 


yer the worfe. ) 
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_ The Action of the Dung’s Ferment affords a 
warmth (1) to the Infant-plants, in their moft ten- 
der State, and the moft rigorous Seafon. 

But ’tis hard to know how long the warmth of this 
Ferment lafteth, by reafon of the great difficulty to 
diftinguifh the very leaft degree of Heat, from the 
very leaft degree of Cold. 

Under the Name of Dung, we may alfo under- 
ftand, whatever ferments with the Earth (except 
Fire) fuch as green Vegetables cover’d in the 
Ground, &9¢. 

As to the Difference of the Quantity of Artificial 
Pafture, made by Dung without Tillage, and that 
made by Tillage without Dung ; the Latter is many 
times greater, of which I had the following Proof. 
An Unplow’d Land, wherein a Dunghill had lain 
for Two or Three Years, and being taken away, 
was planted with Turveps ; at the fame time a Till’d 
Land, contiguous thereto, was drill’d with Turneps, 
and Horfe-Ho’d ; the other, being Hand-Ho’d, 
profper’d beft at the firft, but at laft did not amount 
to the Fifth part of the Till’?d and Horfe-Ho’d, in 
Bignefs nor in Crop. The Benefit of the Dung and 
Hand-Hoe was fo Inconfiderable, in Comparifon of 

the Plow and Hoe-Plow ; the little Quantity of 
Artificial Pafture, raifed to the other, was only near 
the Surface, and did not reach Deep enough to main- 
tain the Zurueps, ’till they arrived at the Fifth part 


(1) But though Dung in fermenting may have a little 
warmth, yet it may fometimes, by letting more Water enter 
its Hollownefs, be in a Froft much colder than undung’d pul- 
verisd Earth; for I have feen Wheat-Plants in the Winter, 
die in the very Spits of Dung,when undung’d drill’d Wheat, ad- 
joining to it, planted at the fame time, has flourifhed all the 
fame Winter ; and I could not find any other Reafon for this, 
but the Hollownefs of the Dung, and yet it feemed to be well 
Rotted. : 3 rt 
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of the growth of thofe, whofe Artificial Pafture 
reach’d to the Bottom of the Staple ofthe Land. 

A like Proof is, That feveral Lands of Turneps 
Drill’d on the Level, at Three Foot Rows,Plow’d, 
and doubly Dung’d, and alfo Horfe-Ho’d, did not 

roduce near fo good aCrop of Turneps, as Six Foot 

idges adjoining, Horfe-Ho’d, tho’ no Dung had 
been laid thereon for many Years. ‘There was no 
other difference, than that the Three Foot Rows 
did not admit the Hoe-Plow to raife half the Arti- 
ficial Pafture, as the Six Foot Rows did. ‘Uhe Dung 
plow’d into the narrow Intervals, before Drilling, 
could operate no further, with any great effedt, than 
the Hoe-Plow could turn it up, and help it in its 
Pulveration. 

Dung, without Tillage, can do very little ; with 
fome Tillage doth fomething ; with much Tillage 
pulverizes the Soil in lefs time, than Tillage alone 
can do; but the Tillage alone, with more time, can 
pulverize as well. | 

I have made many Trials of fine Dung on the 
Rows, and notwithftanding the Benefit of it, I have, 
for thefe feveral Years laft paft, left it off, findin 
that a little more Hoeing will fupply it, at a muct 
lefs Expence than that of fofmall a Quantity of Ma- 
nure, and of the Hands neceflary to lay it on, and 
of the Carriage. 


CHAP. 
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ILLAGE is breaking and dividing the 
Ground by Spade, Plow, Hoe, or other 
Inftruments, which divide by a fort of At- 
trition (or Contufion) as Dung does by 
Fermentation (1). . 
By Dung we are limited to the Quantity of it we 
can procure, which in moft Places 1s too fcanty. 
But by Tillage, we can enlarge our Field of Sub- 
terranean Pafture without Limitation, tho’ the ex- 
ternal Surface of it be confin’d within narrow 
Bounds. 

‘Tillage may extend the Earth’s internal Superfi- 
cies, in proportion to the Divifion of its Parts, and 
as’ Divifion 1s Infinite, fo may that Superficies be. 

Every time the Earth is broken by any fort of 
Tillage, or Divifion, there muft arife fome new Su- 
_perficies of the broken Parts, which never has been 
open before: For when the Parts of Earth are once 
united, and incorporated together, ’*tis morally im- 
poflible that they, or any of them, fhould be broken 
again, only in the fame Places; for to do that, fuch 
Parts muft have again the fame Numerical Figures, _ 
and Dimenfions, they had before fuch breaking, 
which even by an infinite Divifion could never be 
likely to happen. As the Letters of a Diftichon, 


(1) Neque enim alinud eft Colere quam Refolvere, (7 Fermentare 
Terram. Columella. 

And fince the Artificial Pafture of Plants is made and in- 
creas'd by Pulveration, *tis no matter whether it be by the Fer- © 
ment of Dung, the Attrition of the Plow, the Contufion of 
the Roller, or by any other Inftrument, or means whatfoever, 
except by Fire, which carries away all the Cement ofthat which 
is Burnt; 
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cut outand mixt, if they fhould be thrown up never 
fo often, would never be likely to fall into the fame 
Order and Pofition with one another, fo as to re- 
compofe the fame Diftich. ips 
Although the internal Superficies may have been 
drain’d by a preceding Crop, and the next plowing 
may move many of the before divided parts, without 
new breaking them, yet fuch as are new broken, 
have at fuch places where they are fo broken, a new 
Superficies, which never was, or did exift before; 
becaufe we cannot reafonably fuppofe, that any of 
thofe parts. can have in all places (if in any places) 
the fame Figure and Dimentions Twice. | 
For.as the Matter is divifible ad Infinitum, the 
Places or Lines whereat ’tis fo divifible, muft bein 
relation to Number infinite, that 1s to fay, without 
Number ; and muft have at every divifion Superfi- 
cies of Parts of infinite Variety (2) in figure and di- 
menfions. oa" 
And becaufe ’tis morally Impoffible, the fame Fi- 
gure and Dimenfions fhould happen Twice, to any 
one part, we need not wonder, how the Earth eve- 
ry time of Tilling , fhould afford a new internal 
Superficies, (or artificial Pafture) and thatthe Till’d 
Soil has in it an inexhauftible Fund, which by a fuf- 
ficient Divifion, (being capable of an Infinite one) 
may be produc’d. 
Tillage (as well as Dung) is beneficial to all forts 
of Land (3). Light Land being naturally Hollow, 
has larger Pores, which are the caufe of its Hats 
; : : ncis. 


(2) Their Variety is fuch, that *tis next to Impoffible,. any 
Two Pyéces, or Clods, ina Thoufand Acres of Till’d Ground, 
fhould have the fame Figure, and equal Dimenfions, or that any 
Piece fhould exactly Tally with any other, Except with that 
from whence it was broken off. © 3 

(3) “Tis of late fully prov’d, by the Experience of many Far- 
mers, that Two or Three additional Plowings, will fupply the 

place 
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nefs. ‘This, when it is by any means fufficiently 
divided, the parts being brought nearer together, 
becomes for a’‘Time, Bulk for Bulk, heavier 3 7. ¢. 
The fame Quantity will be contain’d in lefs Room, 
and fois made to partake of the Nature and Bene- 
fits. of ftrong Land, viz. to keep out too much Heat 
and Cold, and the like. 

But ftrong Land, being naturally lefs porous, is 
made for a time lighter, (as well as richer) by a 
good Divifion ; the feparation of its parts makes it 
more porous, and caufes it to take up more room, 
than it does in its natural State, and then it partakes 
of all the Benefits of lighter Land. 

When ftrong Land is plow’d, and not fufficient- 
ly, fo that the parts remain grofs, ’tis faid to be 
rough, and it has not the Benefit of Tillage ; be- 


place of Dung, even in the Old Husbandry, if they be perform’d 
at proper Seafons; and the Hiring Price of Three Plowings, 
after Land has been Thrice plow’d before, is but Twelve Shil- 
lings, whereas a Dunging will coft Three Pounds. This was 
accidentally difcover’d in my Neighbourhood, by the Practice 
of a poor Farmer, who, when he had prepar’d his Land for Bar- 
ey, and could not procure Seed to fow it, plow’d it on till 
Wheat Seed-time, and (by means of fuch additional plowing) 
without Dung, had fo good a Crop of Wheat, that it was 
judg’d to be worth more than the Inheritance of the Land it 
grew on. | 
The fame Effect follows ‘when they prepare Land for Tur- 
neps, fince they are come in Fafhion, and Sow them feveral 
times upon feveral Plowings, the Fly as often taking them off : 
They have from fuch Extraordinary Tillage, a° good Crop of 
Wheat, inftead of the loft Turneps, without the help of Dung’; 
Hence double plowing is now become frequent in this Coun- 
try. ; 
| The Reafon why Landis enrich’d by lying long Unplow’d, 
is, that fo very few Vegetables are carriedioffit, very little be- 
ing produc’d, the Exhauftion is lefs than what is added by the 
Atmofphere, Cattle, 7c. . But. when ‘tis plow’d,. a vaitly grea- 
ter Quantity of Vegetables is produc’d and carried off, more 
‘ghan by the Old Husbandry. isreturn’d to it. 
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caufe moft of the Artificial Pores (or Interftices) are 
too large, and then it partakes of the Inconvenicn= 
cles of the hollow Land untill’d. | 

For when the light Land is plow’d but once, that 
is not fufficient to diminifh tts natural Hollownefs 
(or Pores) and for want of more Tillage, the parts 
into which ’tis Divided, by that once, (or perhaps 
twice) plowing, remain too large, and confequently 
the artificial pores are large alfo, and in that re- 
{pect, are like the ill Till’d ftrong Land. 

Light Land having naturally lefs Internal Super- 
ficies, feems to require the more Tillage, (1) or 
Dung to enrich it; as when the poor, hollow, thin 
Downs have their upper part, (which is the beft) 
Burnt, whereby all (except a Caput Mortuum, or 


(1) As for Puffy Land, which naturally fwellsup, inftead of 
fubfiding, tho’ its Hollownefs is much abated by Tillage, yet 
is thought lictle better than Barren Land, and unprofitable for 
Cern. But what we ufually call Light Land, is only eompa- 
ratively fo, in refpect of that which is heavier, and {ftronger. 
And this fort of Light Land becomes much lighter by being ill 
Till’d; the unbroken piecesof Turf underneath undiffolved, 
forming large Cavities, encreafe its Hollownefs, and confe- 
quently its Lightnefs: I have often known this fort of Land 
defpis'd by its Owners, who fear’d to give it due Tillage, which 
they thought would make it fo light, that the Wind would 
blow itaway ; but whenever fuch has been thoroughly Till’d, 
it never fail’d to become much ftronger than before; and con- 
fidering that tis Till’d with lefs Expence, than very ftrong 
Land, it is, for feveral forts of Corn, found to be more profi- 
table, than Land of greater Strength, and Richnefs, that is 
more difficult to be Till’d. 

And [amapt to think, that this fort of Light Land, acquires 
more Cement by having its External Superficies often chang- 

ed, and expofed to the Dews, and other Benefits of the Atmo- 
{phere, as well as by the Increafe of (its Internal Superificies, 
which is the Surfaces of all the Divided Parts of Earth or) the 
Pafture of Plants; the one being augmented by the other ;/.e. 
That into the more Parts the Earth is broken, the more Ce- 
ment will it attain, from the Sulphur, which is brought by the 


Dews. . 
I Terra 
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Terra Damnata) is carried away, yet the Salts of 
this fpread upon that barren part of the Staple, 
_ which is unburnt, divide it into fo very minute par- 
ticles, that their pafture will nourifh Two or Three 
good Crops of Corn: But then the Plow, even 
with a confiderable Quantity of Dung, is never able 
afterwards to make a Divifion equal to what thofe 
Salts have done, and therefore fuch burnt Land re- 
mains barren. 

Artificial Pores cannot be too fmall; becaufe 
Roots may the more eafily enter the Soil that has 
them, quite contrary to natural pores; for thefe 
may be, and generally are, toofmall, and too hard, 
for the entrance of all weak Roots, and for the free 
entrance of ftrong Roots. 

Infufficient Tillage leaves ftrong Land with its 
natural Pores too imall, and its artificial Ones too 
large. It leaves light Land, with its natural and 
artificial Pores both too large. 

Pores that are too {mall in hard Ground, will not 
eafily permit Roots to enter them. | 

Pores that are too large in Any fort of Land, can 
be of little other ufe to Roots, but only to give 
them paflage to other Cavities, more proper for 
them, and if in any place they lic open tothe Air, 
they are dry’d up and fpoil’d, before they reach 
them. 

For fibrous Roots (which alone maintain the 
Plant, the other Roots ferve for receiving the Chyle 
{rom them, and convey it to the Stem) can take in 
no Nourtfhment from any Cavity, unlefs they come 
into Contact with, and prefs againft all-the Superfie 
cies of that Cavity which includes them ; for it dif-— 
penfes the Food to their Lacteals, by fuch preffure 
only. But a fibrous Root is not fo prefs’d by the 
Superhcies of a Cavity; whofe Diameter is greater 
than that of the Root. | 
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The Surfaces of great Clods form Declivities on 
ia fide of them, and large Cavities; which are 
as Sinks to convey, what Rain and Dew bring, too 
quickly downwards to below the plow’d part. 

The firft and fecond plowings, with common 
plows, fearce deferve the Name of Tillage, they ra- 
ther ferve to prepare the Land for Tillage. 

The Third, Fourth, and every fabfequent plow- 
ing, may be of more Benefit and lefs Expence, than 
any of the preceding ones. 

But the laft plowings will be more advantageouf- 
ly perform’d by way of Hoeing, as in the tollowing 
Chapters will appear. 

For the finer Land is made by Tillage, the richer 
will it become, and the more plants it will maintain. 

It has been often obferv’d, that when part of a 
Ground has been better Till’d than the reft, and the 
whole Ground conftantly manag’d alike, afterwards 
for Six or Seven Years fucceflively, this part that 
was but once better Till’d, always produc’d a bet- 
_ ter Crop than the reft, and the difference remained 
very vifible every Harvett. 

One part being once made finer, the Dews did 
more enrichit; for they penetrate within, and be~ 
yond the Superficies, whereto the Roots are able 
to enter; The fine parts of the Earth are Impreg- 
nate throughout their whole Subftance, with fome 
of the Riches carried in by the Dews, and there re- 
~ pofited ; until, by new Tillage, the Infides ot thofe 
fine parts become Superficies ; and as the Corn 
-drainsthem, they are again fupply’d as before: Buc 
the rough large parts cannot have that Benefit, the 
Dews not penetrating to their Centers, they remain 
poorer. Minus habentibus minus datur, & vice 
ver/2. 

I think nothing can be faid more ftrongly, to con- 
firm the Truth of this, than what is related gt 

£3 u- 
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Authors, quoted by Mr. Evelyn, (1) To this Ef- 
fect, viz. | 

Seat Tas of the moft barren Earth you can find, 
¢ pulverize ic well, and expofe it abroad for a Year 
‘ inceilantly agitated (2), it will become fo fertile, 
© as to receive an Exotic Plant, from the furtheft 
© Indies ; and to caufe all Vegetables to profper in 
© the moft exalted degree, and to bear their Fruit 
‘as kindly with us, as in their natural Climates. 

This artificial Duft (3), He fays, will entertain 
Plants which refufe Dung, and other violent Appli- 
cations, and that it has a more nutritive power than 
any Artificial Dungs, or Compoft whatfoever : And 
further, that by this Voilof pulverizing “tis found, 
<¢ that Soil may be fo ftrangely alter’d from its for- 
<¢ mer Nature, as to render the harfh and moft un- 
“ civil Clay (4), obfequious to the Husbandman, 
< and to bring forth Roots and Plants, which other- 
“¢ wife require the lighteft and holloweft Mould (5). 


(1) In Pag. 17, 18, and 19, of his Phil. Difcourfe of Earth. 
(2) Ie. Stirr’d often. 

(3) Tho’ it maybe Impoffible for the Plow to reduce the 
whole Staple into fo fine Powder, yet the more Internal Su- 
perficies it makes. the more Duft will be made by the Atmo- 
{phere in Proportion; and great Clods perhaps are of no ufe 
to Plants, but by that Duft they Jet fall, being thence extri- 
cated by the Infenfible ferment of the Nitrous Air; and the 
Surfaces of this artificial Daft muft receive fuch Operations from 
the Air, before the utmoft Fertility he obtain’d. | 

(4) But I take harfh uncivil Clay to be the leaft Profitable | 
of any tokeep in Tillage. , : 

(5) Tothis Dut, Namque hoc imitamur arando, ought to be 
apply’d, and not to Putre folum, ‘which itfelf needs Tillage, as 
well as ftrong Land; But it feems the Ancients did not ob- 
ferve the Difference between natural Pores (or Hollownefs) and 
artificial ones, tho’ it is very great, as is fhewn in Chap. of 
Pafture of Plants, ’tis eafier indeed to imitate this Artificial Dut 
in hollow, than in firong Land. «+ . 
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Tis to be fuppos’d, that the Indian Plants had 
their due Degrees of Heat and Moifture given them, 
and I fhould not chufe to beftow this ‘Toil upon the 
pooreft of Earth, in a Field or Garden, tho’ that 
be the moft fure, wherein to make the Experiment. 

I never myfelf try’d this way of Pounding or Grin- 
ding , becaufe Impracticable in the Fields. 

But I have had the Experience of a Multitude of 
Inftances, which confirm it fo far, that I am in no 
doubt, that any Soil (1), (be it Rich or Poor) can 
ever be made too fine by Tillage. | 

For ’tis without difpute, that one Cubical Foot 
of this minute Powder, may have more Internal Su- 
perficies, than a ThoufandCubical Foot of the fame, 
or any other Earth Till’d in the common manner 3 
and, pualieve. no ‘Twoarable Earthsin the World, 
do excced one another in their natural Richnefs 
Twenty Times; That is, One Cubical Foot of 
the Richeft, is not able to produce an equal Quan- 
tity of Vegetables, ceteris paribus, to Twenty Cu- 
bical Foot of the Pooreft ; therefore ’tis not ftrange, 
that the pooreft, when by pulverizing it, has ob- 
tain’d one Hundred times the Internal Superficies 
ofthe Rich untill?’d Land, it fhould exceed it in 
Fertility. Or, if a Foot of the pooreft was made 
to have Twenty times the Superficies of a Foot of 
{uch rich Land, the pooreft might produce an equal 


(1) Land that is too Hollow and Light having no Cement 
to join its parts together, tho’ in Nature they arecapable of In- 
finite Divifton, yet in Praétice, the Plow, cannot divide them 
toany purpofe, unlefs they were firft joyn’d, but glides thro’ 
without breaking them; being more like to the primary Par- 
ticles of Water againft the Plow, which are broken by no force, 
than to Earth; 1t may be moved, but nor broken by Tillage, 
and therefore ought not to be reputed Arable ; nor does it 
indeed deferve the Name of Land, but as the defart Sands of 
Lybia, to diftinguith it from Sea, 
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52 Cid bb AGB Gs spVa 


Quantityof Vegetables with the rich(1).Befidesthere 
is another extraordinary Advantage, whena Soil has 
a large Internal Superficies in a very little Compafs ; 
for then the Roots of Plants init are better fupply’d 
with Nourifhment, being nearer to them on all 


fides within reach, than it can be when the Soil is: 


lefs fine, as in common Tillage 5 and the Roots in 
the one muft extend much further than in the other, 
to reach an equal Quantity of Nourifhment : They 
muft range and fill perhaps above Twenty times 
more Space to collect the fame quantity of Food. 

But in this fine Soil, the moft weak and tender 
Roots have free paflage to the utmoft of their ex- 
tent, and have alfo an eafy, due and equal Preffure 
every where, asin Water. __ 

Hard Ground makes a too great Refiftance, as 
Air makes a too little Refiftance, to the Superficies 
of Roots. 

Farmers, juft when they have brought their Land 
into a Condition, fit to be further Till’d, to much 
greater Advantage, leave off, fuppofing the Soil to 
be Fine enough, when, with the help of Harrows, 
they can cover the Seed ; and afterwards with a Rol- 
ler they break the Clods ; to the end, that if aCrop 
fucceed, they may be able to mow it, without being 
hindred by thofe Clods. By what I could ever find, 
this Inftrument, called a Roller, is feldom Benefi- 
cial to good Husbands: It rather Untills the Land, 
and Anticipates the fubfiding of the Ground, which 
in {trong Land happens too foon of it felf (2). . 

ut 


(1) And very poor Land, well pulveriz’d, will produce het- | 


ter Corn than very rich will do, without Manure or Tillage. 
The Experiment may be made by paring off the Turf, and fet- 
ting Corn in the whole Ground that is very Rich ; and that 
will fhew how much the Natural Pafture of the Rich is Inferior 

to the Artificial Pafture of the Poor Land. 
(2) This Injury the Roller does, is only when “tis ufed 2 
prefs 
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But more to blame are they, who negleé& to give 
their Land due Plowing, trufting tothe Harrow to 
make it fine; and when they have thrown in their 
Seed, go over it Twenty ‘Times with the Harrows 
(1), till the Horfes have trodden it almoft as hard 
as a High-way, which in moift Weather fpoils the 
Crop: But on the Contrary, the very Horfes, when 
the Earth is moift, ought all to tread in the Fur- 
rows only, as in plowing with a Hoe-plow they al- 
ways do, when they ufe it inftcad of a common 
Plow. | 


prefs down the Earth, after the Seed is fown; and is the grea- 
ter if Land be moift; but the Rolling of it in dry Weather, 
when ‘tis to be immediately plow’d up again, is the moft {peedy 
Way to Pulverize the Soil, and the Harrow is then very ufeful 
in pulling up the Clods, to the end that the Roller may the bet- 
ter come at them to Crufh them. 

(2) Nam veteres Romani dixerunt male fubattum Agrum qui (atis 
frugibus Occandus fit. | 
Sed ut compluribus iterationibus fic refoluatur Vervadium in pulve- 
vent, ut nullam vel exiguam defideret occationens cum feminaveri- 
mus. Col. Lib. 2. Cap. 4. 
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OEING isthe breaking or dividing the 
Soil by Tillage, whilft the Corn or other 
Plants are growing thereon. 

It differs from common Tillage (which 
is always perform’d before the Corn or Plants are 
fown or planted) in the times of performing it ; ’tis 
much more beneficial, and ’tis perform’d by diffe- 
rent Inftruments. 

Land that is before fowing Tilled never fo much, 
(tho’ the more ’tis Till’d the more it will produce) 
_ will have fome Weeds, -and they will come in along 

with the Crop for a fhare of the Benefit of sani 
lle 
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Tillage; greater or lefs, according to their Num- 
ber, and what Species they are of. 

But what is moft to be regarded is, That asfoon 
as the Plowman has done his Work of Plowing and 
Harrowing, the Soil begins to undoit, inclining to- 
wards, and endeavouring to regain its natural {pe- 
cifick Gravity ;. the broken parts by little and little 
coalefce, unite, and lofe fome of their Surfaces, ma- 
ny of the Pores or Interftices clofe up during the 
Seed’s Incubation, and hatching in the Ground ; and 
as the Plants grow up, they require an Increafe of 
Food, proportionable to their increafing Bulk ; but 
on the contrary, inftead thereof, that internal Su- 
perficies, which is their Artificial Pafture, gradu- 
ally decreafes. | aioli 

The Earth is fo unjuft to Plants, her own Off- 
fpring, as to fhut up her Stores in proportion to 
their Wants; that is, to give them lefs Nourifh- 
ment when they have need of more; therefore Man, 
for whofe ufe they are chiefly defign’d, ought to 
bring in his reafonable Aid for their relief, and force 
open her Magazines withthe Hoe, which will thence 
procure them at all times Provifions in abundance, 
and alfo free them from Intruders; I mean, their 
fpurious Kindred, the Weeds, that robb’d them of 
their too fcanty Allowance. 

There’s no doubt, but that one Third part of the 
Nourifhment raifed by Dung and Tillage, given to 
Plants or Corn at many proper Seafons, and appor- 
tion’d to the different times of their Exigencies, 
will be of more Benefit to a. Crop, than the Whole 
apply’d as it commonly is, only at the time of Sow- 
ing. ‘This old Method is almoft as unreafonable as 
if Treble the full Stock of Leaves, neceflary to 
maintain Silk-Worms ’till they had finifhed their 
Spinning, fhould be given them before they are 
Hatched, and no more afterwards, i 

aN a= 
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Nature, by what fhe does in the animal Ocecono- 
my, feems to point out to us fomething like Hoe- 
ing ; for when Teeth as Plows have Till’d that Soil, 
or Mafs, (which is Earth alter’d) and when the Sa- 
liva and Ferment of the Stomach have ferved for 
Stercoration to it; then as a thing of greateft Bene- 
fit, the Bile and Pancreas are employed to further, 
divide and open, and as it were to Hoe it, at the 
very time when ’tis ready to be exhautfted by the 
greateft Numbers of lacteal Mouths fituate in the 
Inteftines. 

A Plant is almoft as imperfe&ly nourifhed by Til- 
lage without Hoeing, as an animal Body would be 
without Gall and Pancreatick Juice. For Roots 
pafs along the Soil, as the Soil or Mafs paffes along 
the Guts. 

Next to Hoceing, and fomething like it, is Tranf- 
planting, but much inferiour ; both becaufe it re~ 
quires a fo much greater Number of Hands, that by 
no contrivance can it ever become general, nor does 
it fucceed if often repeated ; but Hoeing will main- 
tain any Plant in the greateft Vigour ’tis capable of, 
even unto the utmoft Period of its Age. Befides 
there is danger in removing a whole Plant, and lofs 
of Time before the Plant can take Root again, all 
the former Roots being broken off at the Ends in 
taking up (for ’tis impoflible to do it without) and 
fo muft wait until by the Strength and Virtue of its 
own Sap (which by a continual Perfpiration is dai- 
ly enfeebled) new Roots are form’d, which unlefs 
the Earth continue moift, are fo long in forming, 
that they not only find a more difficult Reception 
into the clofing Pores, but many times the Plant 
languifhes and dics of an Atrophy, being ftarv’d in 
thé midft of Plenty; but whilit this is thus decay= 
ing, the Hoed Plant obtains a more flourifhing State 


than 
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than ever, without removing from the fame Soil 
that produc’d it. , 
’Tis obferv’d that fome Plants are the worfe for 
Tranfplanting (1). Fennochio remov’d is never fo 
sood and tender as that which is not; it receives 
fuch a Check in Tranfplanting in its Infancy, which, 
like the Rickets, leaves Knots that indurate the 
parts of the Fennel, and {poil it from being a Dainty. 
~ Hoeing, has moft of the Benefits without any In- 
conveniencies of Tranfplanting ; becaufe it removes 
the Roots by little and little, and at different times; 
fome of the Roots remaining undifturb’d, always 
fupply the moved Roots with Moifture, and the 
whole Plant with Nourifhment fufficient to keep it 
from fainting, until the moved Roots can enjoy the 
Benefit of their new Pafture, which is very foon. 
Another extraordinary Benefit of the New Hoe- 
ing Re araiebanany is, that it keeps Plants moift in 
dry Weather, and this upon a double Account. 
 Firft, As they are better Nourifh’d by Hocing, 
they require lefs Moifture, as appears by Dr. Wooa- 
ward's Experiment, that thofe Plants which re- 
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(1) As moft long Tap-Rooted Plants are; for I have often 
try’d the Tranfplanting of Plants, of St. Foin and Luferne, and 
could never find, that any ever came near to the Perfection 
that thofe will do which are not removed, being equally fingle. 

Tap-Rooted Graffes and Turneps, are always injur’d by 
Tran{planting ; their long Root once broken off never arrives 
at the Depth it would have arriv’d unbroken ; as for this rea- 
fon they Cut off the Tap-Root of an Apple tree,to prevent its 
running downward, by which it would have too much Moif- 
ture. 

(2) Hoeing may be divided into Deep, (which is our Horfe- 
Hoeing) and Shallow, which is the Engtifh Hand-Hoeing ; and 
alfo the Shallow Horfe-Hoeing, ufed in fome Places betwixt 
Rows. where the Intervals are very narrow.as Sixteen or Eigh- 
teen Inches; this is but an Imitation of the Hand-Hoe, ora 
Succedaneum to it, and can neither fupply the Ufe of Dung, 
nor of Fallow, and may be properly called Scratch-Hoeing. 


: ceive 
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ceive the greateft Increafe, having moft Terreftrial 
Nourifhment, carry off the leaft Water in propor 
tion to their Augment; fo Barley or Oats, being 
fown on a part of a Ground very well divided by 
Dung and Tillage, will come up and grow vigo- 
roufly without Rain, when the fame Grains, fown 
at the fame time, on the other part, not thus ¢n- 
riched, will fcarce come up, or if they do, will not 
thrive till Rain comes. | 

Secondly, ‘The Hoe, I mean the Horfe-eHoe (the 
other goes not Deep enough) procures Moifture to © 
the Roots from the Dews, which fall moft in dry 
Weather; and thofe Dews (by what Mr..Thomas 
Henfbaw has obferv’d) feem to be the richeft Pree 
fent the Atmofphere gives to the Earth 3 ‘ Haying, 
* when putrify’d in a Veffel, a black Sediment like 
¢ Mud at the Bottom. ‘This feems to -caufe the 
darkifh Colour to the upper part of the Ground: 
And the Sulphur, which ‘is found in the Sediment 
of the Dew, may be the chief Ingredient of the Ce- 
ment of the Earth; Sulphur being very glutinous, | 
as Nitre is diffolvent ; Dew has both thefe. a 

hefe enter in proportion to the finenefs and 
frefhnefs of the Soil, and to the Quantity that is fo 
made fine and frefh by the Hoe. How this comes 
to pafs, and the Reafon of it, is fhewn in the Chap 
ter of Tillage. | Me 
‘To demonftrate that Dews moiften the Land when 
fine, dig a Hole in the hard dry Ground, in the 
drieft Weather,as Deep as the Plow ought to reach: 
‘Beat the Earth very fine, and fill the Hole theree 
with ; and, after a few Nights Dews, you'll find 
this fine Earth become moift at the Bortom, and 
the hard Ground all round will continue dry. 

Till a Field in Lands, make one Land very Fine, 
by frequent deep plowings,and let another be Rough, 
by infufficient Tillage alternately ; then plow the 

| a's whole 
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whole Field crofs-ways in thedrieft Weather, which — 
has continued long, and you will perceive, by the 
Colour of the Earth, that every Fine Land will be 
turn’d up Moitt; but every Rough Land will be 
Dryas Powder, from Top to Bottom (1). 

Altho’ hard Ground, when thoroughly foak’d 
with Rain, will continue Wet longer than fine till’d 
Land adjoining to it; yet this Water ferves rather 
to chill than nourifh the Plants ftanding therein, and 
to keep out the other Benefits of the Atmofphere, 
leaving the Ground ‘till harder when ’tis thence ex- 
haled ; and being at laft once become Dry, it can 
admit no more Moifture, unlefs from a long conti- 
nued Deluge of Rain (which feldom falls till Win- 
ter) which is not the Seafon tor Vegetation. 

As fine Hoed Ground is not fo long foaked by 
Rain, fo the Dews never fuffer it to become pertect= 
ly Dry; this appears by the Plants, which flourith 
and grow Fat in this,whilft thofe in the hard Ground 
are Starved, Except fuch of them, which {tand near 
enough to the Hoed (2) Earth, for the Roots to 
borrow Moifture and Nourifhment from it. 

And 


(1). Thefe Experiments will fhew, how it is in our own 
Power to make solftitia become in fome meafure Humida. inftead 
of wifhing them fo; And alfo proves, The Virgilian Theory 
in this Verte, viz. Hic Sterilem exiguus ne deferat Humor Arenam,- 
to be (as almoft all the firft Georgie is) directly Contrary to 
‘Truth 
(2) As when Wheat is Drill’d late in very poor Land. fothat | 
in the Spring the young Plants look allvery Yellow ; Jet your 
Hoe. Plow,making a crooked Line, likean Indention on one fide 

ofa ftreizht Row of this poor Wheat in the Spring,turn a Fur- 
row from it, and ina fhort time you will fee all thofeYellow 
Plants, that are contiguous to this Furrow, Change their yel- 
Jow Colour to 2 deep Green; whilft thofe Plants of the fame 
Row, which ftand fartheft off from this Indented Furrow, 
change not their Colour till afterwards; and all the Plants 
change or retain their Colour fooner or later resin Fa: 
. | - an 
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» And I have been informed by fome Perfons, that 
they have often made the like Obfervations ;. that 
in the drieft of Weather, good Hocing (1) procures 
Moitture to Roots ; tho’ the Ignorant, and Incuri- 
ous Fancy, it lets-in the Drought, and therefore 
are afraid to Hoe their Plants at fuch times, when, 
unlets they Water them, they are f{poil’d for want 
of it. 

There is yet One more Benefit Hoeing gives to 
Plants, which by no Art can podilibly be given to 
Animals : For all that can be done in teeding an A- 
nimal is, what has been here already faid of Hocing ; 
that is, to give it fufficient Food, Meat and Drink, 
at the times it has occalion for them 3 if you give an 
Animal any more, “tis to no manner of purpofe, un- 
lefs you could give it more Mouths, which is im- 
Semi but in: Hoeing a Plant, the additional 

ourifhment thereby given, enables it to fend out 
innumerable additional Fibres and Roots, as in the 
Glafs with a Mint in it, mark’d F, is feen 3; which 
fully demonftrates, that a Plantincreafeth itsMouths, 


ftand nearer to,or farther from it; and the other Rows, which 
have no Eurrow near them, continue their Yellow, after all 
this Row is become Green and flourifhing: But this Experi- 
ment is beft to be made in poor Sandy Ground, where the 
Mould is Friable, elfe perhaps the different Colour may not 
appear until the Furrow be turn’d back to the Row, having 
Jain fometime to be fomewhat pulveriz’d, (or impregnated by 
the Weather, @e. 7 | 

I never remember to have feen a Plant poor, that was con- 
tiguous to a Well-Hoed Interval, unlefs overpower’d by a 
' too great Multitude of other Plants; and the fame Exception 
muft be made, if it were a Plant that required more or lefs Heat 
or Moifture than the Soil, or Climate afforded. 

(1) But ‘to Hoe with advantage againft dry Weather, 
the Ground muft have been well Tilled or Hoed before; that 
the Hoe may go deep, elfe the Dews, that fall in the Night, 
will be exhaled back in the Heat of the Day. 


In 
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in fome proportion to the Increafe of Food given to 
ir: So that Hoeing, by the new Pafture ir raifes, 
furnifhes both Food and Mouths to Plants ; and "tis 
for want of Hocing, that fo few arebrought totheir 
full Growth and Perfection (1). 

In what manner the Sarrition ofthe Antients was 
performed in their Corn, is not very clear ; this 
feems to have been their Method, wiz. When the 
Plants were fometime come up, they harrowed the 
Ground, and pull’d out the Weeds by Hand; the 
Procefs of this appears in Columella, where he di- 
rects the planting of Medica to be, but a force’ of 
Fraley ene or Raking amongft the young Plants, 
‘that the Weeds might come out the more eafily : 
Ligneis Rafiris fiatim jaca femina obruautur. Poft 
fationem hgneis Raftris farriendus §& ideutidem run 
candus eff Ager, ne alterius generis herba invalidame 
Medicam perimat. | 

They Harrowed and Hoed Raffris ; fo that their 
Occatie and Sarritio were performed with much the 
fame fort of Inftrument, and differed chiefly in the 


(1) AGround was Drill’d with Ray-grafs and Barley, in 
‘Rows at Five Inches diftance from each other ; it produced a 
pretty good Crop of Ray-grafs the fecond Year, as is ufual ; 
there was adjoining to ita Ground of Turneps, that. were in 
Rows, with wide Intervals Horfe-Hoed; they ftood for Seed ; 
and amongit them there was in room of a Turnep, a fingle 
‘Plant of Ray-grafs, which being Hoed as the Turneps were, 
had (in every one’s Opinion that faw it) acquired a Bulk at 
Jeaft equal to a Thonfand Plants of the fame Species in the o- 
ther Ground ; tho’ thar vaft Plant had no other advantage a- 
‘bove the other, except its Singlenefs, and the Deep Hoeing. __ 

J haye feen a Chickweed, by the fame means, as much en- 
creas’'d beyond its common Size ; and a Plant of Muftard-Seed, 
whofe Collateral Branches, were much bigger than ever | faw a 
whole Plant of that fort 5 it was higher than I could reach its 
Top, and indeed more likea Tree than an Herb; many other 
fortsof Plants have I feen thus encreas’d beyond what I had 
ever obferv’d before, but none fo much as thofe, 


Time 5 
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Time; the firft was at Seed-time, to cover the Seed, 
er level the Ground; the other was to move the 
Ground after the Plants were up. 

One fort of their Sarrition was, Segetes permota 
terra debere adobrui, ut fruticare pofint. Another 
fort was thus: In Jocis autem frigidis farriri nec ado= 
brui, fed plana Sarvitione terran permoveri. | 

For the better underftanding of thefe two forts of 
Sarrition we muft confider, that the Antients fowed 
their Corn under Furrow; that is, when they had 
harrowed the Ground, to break the Clods, and 
make it level, they fowed the Seed, and then plow- 
ed itin; this left the Ground very uneven, and the 
Corn came up (as we fee it does here in the fame 
cafe) moftly in the loweft places betwixt the Fur- 
rows, which always lay higher; this appears by » 
Virgil’s Cum Sulcos equant Sata: Now when they 
ufed Plana Sarritio, they harrowed Lengthways of 
the Furrows, which being fomewhat harden’d, there 
eould be little Harth thrown down thence upon the 
young Corn. NON ES 

But the other fort of Sarrition, whereby the Corn 
is faid Adobrui, to be cover’d; feems to be per~ 
form’d: by Harrowing crofs the Furrows, which 
muft needs throw down much Earth from the Fur- 
rows which neceflarily fell upon the Corn. 

How this did contribute to make the Corn fruti~ 
care, is another Queftion: J am in no doubt to fay, 
it was not from covering any part of it (for I fee 
that has a contrary Effect) but from moving much 
Ground, which gave a new Pafture to the Roots ; 
this appears by the Obfervation of the extraordina+ 
ryFrutication of WheatHoed without being cover’d; 
and. by the Injury it receives by not being uncover’d 
when any Earth falls on the Rows. 

- The fame Columella faith, Faba €3 cetera Legumi- 
Na cum quatuor Digitis aterra extiterint recie farrien- 
tur, 
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tur, excepto tamen Lupino, cujus Semini contraria eff 
Sarritio, quoniam unam Radicem habet, que five Ferro 
fuccifa few vulnerata. eft, totus Frutex emoritur. 

It they had Hoed it only betwixt Rows, there 
had been no danger of killing the Lupine, which is 
a Plant moft proper for Hoeing; what he fays of 
the Lupines having no need of Sarrition, becaufe it. 
is able of it {elf to kill Weeds, fhews the Antients. 

were ignorant of the chief Ufe of Hoeing, wiz. to 
raife new Nourifhment by dividing the Karth, and 
making a new internal Superficies init. 

Sarrition fcratched and broke fo fmall a part of 
the Earth’s Surface, amongft the Corn and Weeds 
without diftinction, or favouring one any more 
than the other, that it was a Difpute, whether the 

Good it did, in facilitating the Runcation (or Hand- 
weeding) was greater, than the Injury it did by 
bruifing and tearing the Corn: And many of the 
Antients chofe rather to content themfelves with the 
Ufe of Runcation only, and totally to omit all Sar- 
rjtion of their Corn. 

. But Hoeing is an Action very different from that 
of Sarrition, and is every way beneficial, no way inju- 
rious to Corn, tho’ deftructive to Weeds; there- 

-fore- fome modern Authors thew a profound Igno- 
rance, in miftaking in tranflating Sarritio for Hoe= 
ing ; they give an Idea very different from the true 
one : For the Antients truly-Hoed their Vineyards, 
but not their Corn; neither did they plant their 
Corn in Rows, without which they could not give - 
it the Vineyard-Hoeing: ‘Their Sarculation was 
ufed but amongft fmall Quantities of fown Corn, 
and is yet in Ufe for Flax 5 for I have feen the Sar- 
culum (which isa fort of a very narrow Hoe) ufed 
amongft the Plants of Flax ftanding irregularly, but 
this Operation is too tedious and too chargeable, to 
be apply’d to great Quantities of irregular. 

I 
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If they Hoed their Crops fown at random, one 
would think they fhould have made mad Work of 
it; fince they were not at the pains to plant in 
Rows, and hoe betwixt them with their Bidens ; 
being the Inftrument with which they tilled many 
of their Vineyards, and enters as deep as.the Plow, 
and is much better than the Evgli/b Hoe, which in- 
deed feems, at the firft Invention of it, to be de- 
figned rather to fcrape Chimneys, than to ‘Till the 
Ground, , 

The higheft and loweft Vineyards are Hoed by 
the Plow, firftthe high Vineyards, where the Vines 
grow (almoft like Ivy) upon great ‘Trees, fuch as 
Elms, Maples, Cherry-trees, &c. thefe are con 
ftantly kept in ‘Tillage, and produce good Crops of 
Corn, betides what the Trees do yield; and alfo 
thefe great and conftant Products of the Vines, are 
owing to this fort of Hoe-Tillage ; becaufe neither 
in Meadow or Pafture Grounds can Vines be made to 
profper; tho’ the Land be much richer, and yet 
have a lefs quantity of Grafs taken off it, than the 
Arable has Corn carried from that. 

The Vines of low Vineyards, Hoed by the Plow, 
have their Heads juft above the Ground, ftanding 
all in a moft regular'Order, and are conftantly 
plowed in the proper Seafon: ‘Vhefe have no other 
Affiftance, but by Hocing; becaufe their Heads and 
Roots are fo near together, that Dung would fpoil 
the ‘Latte of the Wine they produce, in hot Coun 
tries. : 
All Vineyards muft be Hoed one way or other 
(1), or elfe they will produce nothing of Value ; but 
Corn-fields without Hoeing do produce fomething, 
tho’ nothing in comparifon to what they would do 
with it. 

(1) Vines, that cannot be Hoed by the Plow, are Hoed by 
the Bidens, 
L | Mr. 
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Mr. Evelyn fays, that when the Soil, wherein 
‘Fruit-trees are planted, is conftantly kept in Tile 
lage, they grow up to be an Orchard in half the 
‘Time, they would do, if the Soil were not Till’d ; 
and this keeping an Orchard-Soil in Arable, is Horfe- 
hoeing it. % 

In fome Places in Berk/bire they have ufed, for a 
Jong Time, to Hand-hoe moft forts of Corn, with 
very great Succefs ; and I may fay this, that I my 
felf never knew, or heard, that ever any Crop of 
Corn was properly fo Hoed, but what very well an- 
dwer’d the Expence, even of this Hand«work ; but 
be this never fo Profitable, there are not a Number 
of Hands to ufeit in great Quantities ; which pof- 
fibly was one Reafon the Ancients were not able to 
introduce it into their Corn-fields to any Purpofe ; 
though they fhould not have been ignorant of the Ef 
fect of it, from what they faw it do in their Vine- 
yards and Gardens. 

Inthe next Place I fhall give fome general Direc- 
tions, which by Experience I have found neceflary 
to be known, in order to the Praétice of this Hoc« 
ing~Husbandry. | 

I. Concerning the Depth to Plant at. 
II. The Quantity of Seed to Plant : 

_ Ul. And the Diftance of Rows. 

I. *Tis neceflary to know how deep we may plant 
our Seed, without danger of Burying it; for {o’tis 
faid to be, when laid at a Depth below what ’tis a- 
ble to come up at. 
__ Different Sorts of Seeds come up at different 
Depths ; fome at Six Inches, or more; fome at 
not more than Halfan Inch: The way to know for 
certain the Depth any fort will come up at is, to 
make Gages in this manner: Saw off 12 Sticks of a- 
bout 3 Inches Diameter ; bore a Hole in the End 
of cach Stick, and drive into it a taper Peg, let 0h 

: rat 
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firft Peg be Half an Inch long, the next an Inch, and 
fo on; every Peg to be Halt an Inch longer than the 
former, till the laft Peg be Six Inches long; then in 
that fort of Ground, where you intend to. plant, 
make a Row of ‘Twenty Holes with the Halt-Inch 
Gage ; put therein Twenty good Seeds; cover 
them up, and then ftick the Gage at the End of that 
Row, then do the like with all the other Eleven 
Gages ; this will determine the Depth, at which 
the moft Seeds will come up. A 7 
When the Depth is known, wherein the Seed is 
fure to come up, we may ealily difcover whether 
the Sced be good or not, by obferving how mam 
will fail: For in fome Sorts of Seeds, the Conanee 
cannot be known by the Eye; and there has been 
often great Lofs by bad Sced, as well as by Burying 
good Seed ; both which Misfortunes might be pre 
vented by this little ‘Trouble ; befides ’tis not con= 
venient to plant fome Sorts of Seed at the utmoft 
Depth they will comeup at; for it may be fo Deep, 
as that the Wet may Rot or Chill the firft Root, as 
in Wheat in moift Land. | | 
‘The Nature of the Land, the Manner how it is 
Jaid, either Flat or in Ridges; and the Seafon of 
Planting, with the Experience of the Planter, ace 
peed by fuch ‘Trials, muft determine the proper 
_ Depths for diferent Sorts of Seeds, Sire 
_ IL. The proper Quantity of Seed to be Drill’d 
onan Acre, is much lefs than muft be fown in the 
common way, not becaufe Hocing will not maine 
tain asmany Plants asthe other; for on the contra- 
ry, Experience fhews it will always, ceteris paribus, 
maintain more ; but the Difference is upon many o- 
ther Accounts: As that ’tis impoffible to fow it fo 
éven by Hand, as the Drill will do; for let the 
Hand {pread it never fo exaétly (which is difficulr 
todo fome Seeds, efpecially in windy Weather) ~ 
iS the 
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the Unevennefs of the Ground will alter the Situa- 
tion of the Seed; the greateft part rebounding into 
the Holes, and loweft Piaces, or elfe the Harrows 
in Covering, draw it down thither; and tho’ thefe 
“low Places may have Ten times too much, the high 
Places may have little or none of it ; this Inequali- 
ty leffens in effect the Quantity of the Seed 5 be- 
caufe Fifty Seeds in room of One, will not produce 
fo much as One will do, and where they-are too 
thick, they cannot be well nourifhed, their Roots 
not fpreading too near their natural E.xtent,for want 
of Hoing to open the Earth. Some Seed ts buried, 
(by which is meant the laying them fo deep, that 
they are never able to come up, as Co/umel/a cauti- 
ons,Ut ab/que ulla refurrectionis [pe fepeliantur ) Some 
lies naked above the Ground 3 which,’ with more 
‘uncovered by the firft Rain, feeds the Birds and 
‘Vermin. | | 
~ Farmers know not the Depth that is enough to 
bury their Seed, neither do they make much Dit- 
ference in the Quantity they fow ona rough, ora 
fine Acre; tho’ the fame that is too little tor the 
one, is toomuch for the other; tis all mere Chance- 
work, and they put ‘their whole *Truft in good 
Ground, and much Dung, to cover their Errors. 
*- Fhe greateft Quantity of Seed I ever heard of to 
be ufually fown, is in Wi/t/bire, where I am inform 
ed by the Owners themfelves, that on fome forts of 
Land, they fow Eight Bufhels of Barley to an A= 
cre; fo that if it produce Four Quarters to an A= _ 
cre, there is but Four Grains for One that 1s fown, 
and is a very poor Increafe, tho’ a good Crop; this 
is on Land plowed once, and then double Dung’d, 
the Seed only harrow’d into the ftale and hard 
Ground, ’tis like not Two Bufhels of the Hight en- 
ters it to grow ; and I have heard, that in a 
um- 
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Summer, an Acre of this fcarce produces Four 
Buthels at Harvett. 

But in Drilling, Seed lies all at the fame juft 
Depth, none Deeper, nor Shallower than the rett ; 
here is no danger of the Accidents of burying, or 
being uncover'd, and therefore no Allowance muft 
be made forthem ; but Allowance muft be made for 
other Accidents, where the fort of Seed is liable to 
them, fuch as Grub, Fly, Worm, Frott, @&e. 

Next, whena Man unexperienc’d in this Method, 
has proved the Goodnefs of his Seed, and Depth to 
plant it at, he ought to calculate what Number of 
Seeds a Bufhel, or other Meafure, or Weight con- 
tains: For one Bufhel, or one Pound of {mail Seed, 
may contain double the Number of Seeds, of a Bu- 
fhel, or a Pound of large Seed of the fame Species. 

This Calculation is made by weighing an Ounce, 
and counting the Number of Secds therein ; then 
weighing a Bufhel of it, and multiplying the Num- 
ber of Seeds of the Ounce, by the Number of Oun- 
ces of the Bufhel’s Weight; the Product will fhew 
the Number of Seeds of a Bufhel near enough: then 
by the Rule of Three, apportion them tothe {quare 
Feet ofan Acre; or elfe it may be done, by divid- 
ing the Seeds of the Bufhel, by the fquare Feet of 
an Acre; the Quotient will give the Number of 
Seeds for every Foot: alfo contider how near you 
intend to plantthe Rows,and whether Single, Double, 
Treble, or Quadruple 5 for the more Rows, the 

more Seed will be required (1). 


i 
_ (1) The narrow Spaces (fuppofe Seven Inches) betwixt Dou- 
ble, Treble, or Quadruple Rows; the Double having One, the 
Treble Two, and the Quadruple Three of them, are called 
Partitions. — 

The wider Space (fuppofe of near Five Foot) betwixt any 
Two of thefe Double, Treble, or Quadruple Rows, is.call’d an 
Interval. 


Ex- 
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Examine what is the Produce of one middle-fiz’d 
Plant of the Annual, but the Produce of the beftand 
largeft of the perennial Sort; becaufe That by Hoe- 
ing will be brought to its utmoft Perfection ; Pro- 
portion the Seed of both to the reafonable Produét, 
and when ’tis worth while, ,adjuft the Plants to 
their competent Number with the Hand-hoe, after 
they are up; and plant Perennials generally in fin- 
gle Rows ;_ laftly, plant fome Rows of the An- 
nual thicker than others, which will foon give you 
Experience (better than any other Rule) to know 
the exact Quantity of Seed to Drill. x 

Ill. The Diflances of the Rows is one of the moft 
material Points, wherein we fhall find many appa- 
rent Objections again{t the Truth; which, tho’ full 
Experience be the moft infallible Proof of it, yet 
the World is by falfe Notions fo prejudiced againft 
wide Spaces between Rows, that unlefs thefe com- 
mon (and I with I could fay, only vulgar) Objecti- 
ons be firft anfwered, perhaps No-bodyjwill venture 
fo far out of the old Road, as is neceffary to gain 
the Experience, without it be fuch as have feenir. 

I formerly was at much Pains and fome Charge 
in Improving my Drills, for planting the Rows at 
very near Diftances, and had brought them to fuch 
Perfection, that One Horfe would draw a Drill 
with Eleven Shares, making the Rows at Three 
Inches and Half diftance from one another; and at 
the fame time Sow inthem, Three very different 
Sorts of Seeds, which did not mix, and thefe too at 
different Depths; as the Barley Rows were Seven | 
Inches afunder, the Barley lay Four Inches deep ; 
a little more than Three Inches above that, in the 
fame Channels, was Clover 3 betwixt every l'wo of 
thefe Rows was a Row of St. Foin, cover’d half an 
Jnch deep. 
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I had a good Crop of Bafley the firft Year; the 

next Year, Iwo Crops of Broad-Clover, where that 
was fown; and where Hop-Clover was fown, a 
mix’d Crop of That and St. Foin, and every Year 
afterwards a Cropof St. Foin; but Iam fince, by 
Experience, fo fully convinced of the Folly of 
thefe, or any other fuch mix’d Crops, and more ef- 
pecially of Narrow Spaces ; that I have demolith’d 
‘thefe Inftruments (in their full Perfection) as a vain 
Curiofity, the Dritt and Ufe of them being contrary 
to the true Principles and Practice of Horte-Hoe- 
ing. 
“Altho” I am fatisfied that every One, who fhall 
have feen as much of it as I have, will be of my 
Mind in this Matter; yet I am aware, that what I 
am going to advance, will feem fhocking to them, 
before they have made ‘Trials. 

I lay it downasa Rule (to my felf) That every 
Row of Vegetables, to be Horfe-hoed, ought to. 
have an empty Space or Interval of Thirty Inches 
.on one Side of it (1) at leaft, and of near Five Foot 
in all Sorts of Corn. 


(1) Note. We call icone Row, tho’ it bea Double, Treble, 
or Quadruple Row; becaufe when they Unite in the Spring, 
they feem to be all fingle, even the Quadruple then is bute as 
one fingle Row. 

Obferve, that as wide Intervals are neceflary for perfect Horfe- 
Hoeing, fo the largeft Vegetables have generally the greateft 
Benefit by them ; tho’ fmall Plantsmay have confiderable Bene- 

fitfrom much narrower Intervals than Five Foot. 
The Intervals may be fomewhat narrower for conftant an- 
nual Crops of Barley, than of Wheat; becaufe Barley does 
not fhut out the Hoe-Plow,fo foon, nor require fo much Room 
for Hoeing, nor fo much Earth in the Intervals, it being a Sef- 
fer Plant,and growing but abouta Third part of the time on the 
Ground ; but he that Drills Barley, muft refolve to Reap it, 
and bind it up in Sheaves ; for 1f he Mows it, or does not bind 
it, a'great part will be loft among the Earth in the Intervals; 
Yet [ think, that Six- Foot Ridgesfor Barley in Quadruple Rows, 
~are more profitahle 5 efpecially on a Thin Soil, t 
i 
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In Hand-Hoeing there is always lefs Seed, fewer 


Plants, and a greater Crop, ceteris paribus, than in 
the common Sowing; yet there, the Rows mutt be 
much nearer together, than in Horfe-Hoeing ; be- 
caufe as the Hand moves many times lefs Earth than 
the Horfe, the Roots would be fent out in like Pro- 
ortion ; and if the Spaces or Intervals, where the 
EAA Vice only {cratches a little of the upper Sur- 
face of them, fhould be wide,they would be fo hard 
and ftale underneath, that the Roots of perennial 
Plants,would be long in running thro’ them ; and the 
Roots of many annual Plants would never be able 
to doit. ) 
An Inftance which thews fomething of the Diffe- 
rence between Hand-Hoeing and Deep-Hocing is, 
That a certain Poor Man is obferv’d to have his 
Cabbages vaitly bigger than any body’s elfe, tho’ 
their Ground be richer, and better dung’d;_ his 
Neighbours were amaz’d at it, till the Secret ac 
length came out, and was only this, as other Peo- 
ple Hoe’d their Cabbages with a Hand-Hoe, he in- 
ftead thereof dug his with a Spade: And nothing 
ean more nearly equal (1) the Ufe of the Horfe-hoe 
than the Spade does. | 
And when Plants have never fo much Pabulum 
near them, their fibrous Roots cannot reach ie all, 
before the Earth naturally excludes them from it ; 
for to reach it all, they mutt fill all the Pores (2), 


(1) The Hoe-Plow exceeds the Spade in this refpect that it 
removes more of the Roots, and cuts off fewer. which is an 
Advantage when we Till near to the Bodies of Plants that are 
grown large. 

(2 The Roots of a Mint, fet a whole Summer ina Glafs, 
kept conflantly replenifhed with Water, will in Appearance, 
fill the whole Cavity of the Glafs; but by comprefling the 
Roots, or by obferving how much Water the Glafs will hold 
when the Roots are in it. we are convine’d, that they do not 
fill a Fourch part of its Cavity; tho’ they are not ftopp’d by 
Water, as they are by Earth, which 
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which is impoflible : So far otherwife it is, that we 
fhall find it probable, that they can only reach the 
leaft part of it, unlefs the Roots could remove 
them{elves from Place to Place, to leave fuch Pores 
as they had exhaufted, and apply themfelves tofuch 
as were unexhaufted; but they not being endow’d 
with Parts neceflary for local Motion (as Animals 
arc) the Hoe-Plow fupplics their want of Feet; 
and both conveys them to their Food, and their 
Food to them,as well as provides it for them ; for, 
by Tranfplanting the Roots, it gives them Change 
of the Pafture, which it encreafes by the very A& 
of Changing them from one Situation to another, 
if the Intervals be wide enough for this Hocing O-» 
peration to be properly perform/’d. 

‘The Objections moft likely to prepoflefs Peoples 
Minds, and prevent their making Trials of this Huf+ 
bandry, are thefe : Ps | 

Firft, They will be apt to think, that thefe wide, 
naked Spaces, not being Cover’d by the Plants, will 
not be fufficient to make a good Crop. 

For Anfwer, We mutt confider, that tho’ Corr 
ftanding irregular and /parfom, may fee to cover the 
Ground better than when it ftands regular in Rows, 
this Appearance (1) is a mere Deceptio vifus 5 for 
Stalks are never fo thick on any Part of the Ground, 
as where many come out of one Plant, or as when 
they ftand ina Row; and a Hoed Plant of Corn 
will have Twenty or Thirty Stalks (2), in the fame 


_ (1) For the Eye to make a Comparifon betwixt a fown Crop, 
and fuch a Hoed Crop, it ought when °tis half grown to look 
--on the Hoed Crop a-crofs the Rows, becaufe in the other it 
does fo, in effeét, which way foever it looks; but whatever 
Appearance the Hoed Crop of Vegetables (of as large a Species 
as Wheat) makes when Young, it furely, if well managed, ap- 
‘pears more beautiful at Harveft than a Sown Crop. 

(2) [have counted Fifty large Ears on one fingle Hoed Plant 
ef Barley. ta 
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quantity of Ground where an Unho’d Plant, being 
equally fingle, will have only Twoor Three Stalks. 
Thefe Tillered Ho’d Stalks, if they were planted 
Jparfim all over the Interval, it might feem well co- 
ver'd, and perhaps thicker than the fown Crop com- 
monly is; fo that tho’ thefe Hoed Rows, ae to 
contain a lefs Crop, they may contain in reality a 
greater Crop than the fown, that feems to exceed 
it ; and ’tis only the different placing, that makes 
one feem greater, and the other lefs than it really 
is ; and this is only when both Crops are Young. 

The next Objection is, That the Space or Inter=. 
val not being planted, much of the Benefit of that 
Ground will be loft; and therefore the Crop muft 
be Iefs than if it were planted all over. 

I Anfwer, It might be fo, if not Horfe-hoed 3. 
but if well Horfe-hoed, the Roots can run through 
the Intervals ; and having more Nourifhment, make 
a greater Crop. ; 

__ The too great Number of Plants, plac’d all over 
the Ground in common fowing, have whilft it is o= 
en, an Opportunity of wafting, when they are ve- 
a ns Seack of Sin for “awit of 
which, the greateft Part of them are afterwards 
ftarved; for their irregular ftanding prevents their 
being relieved with freth Supplies from the Hoe: 
Hence it is, that the old Method exhautting the 
Earth to no purpofe, produces a lefs Crop; and 
yet leaves lefs Pabulum behind for a fucceeding one, 
contrary to the Hocing-Husbandry, wherein Plants 
are manag’d in all refpeéts by a quite different Oc- 
conomy. 

In a large Ground of Wheat it was prov’d, that 
the wideft Hoed Intervals brought the greatett Crop 
of all; Dung without Hoeing, did not equal Hoe- 
ing-without Dung. And what was mott remarka= 
ble, amongft Twelve Differences of wider and nar= 
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rower Spaces, more and lefs Hoed, dung’d and un- 
dung’d, the Hand-fow’d was confiderably the wortt 
of all; tho’ all the Winter, and Beginning of the 
Spring, that made infinitely the moft promiling Ap- 
pearance; but at Harveft yielded but about one 
fifth part of Wheat of that which was moit Hoed 5 
there was fome of the moft Hoed, which yielded 
Eighteen Ounces of clean Wheat in a Yard in length 
of a Double Row, the Intervals being Thirty Inches, 
and the Partition Six Inches (1). 

A Third Objection like the Two former is, That 
fo {mall a Part of the Ground, as that whereon the 
Row ftands, cannot contain Plants or Stalks fuffici- 
ent for a full Crop. 

This fome Authors endeavour to fupport by Ar- 

uments taken from the perpendicular Growth of 
B cetables; and the room they require to ftand on ; 
both which I having anfwer’d elfewhere, I need not 
fay much of them here; only I may add, that if 
Plants could be brought to as great Perfection, and 
fo to ftand as thick all over the Land, as they do in 
the Hoed Rows, there might be produc’d at once 
many of the greateft Crops of Corn that ever grew. 

But fince Plants thrive, and make their Produce 
in Proportion to the Nourifhment they have within 
the Ground, not to the Room they have to ftand 
upon it, one very narrow Row may contain more 
Plants than a wide Interval ean nourifh, and bring 
to their fullPerfection, by all the Art that can be 
ufed; and ’tis impoflible a Crop fhould be loft for 


» (1) The fame Harveft, a Yard in Length of a Double Row 
of Barley, having Six Inches Partition, produc’d Eight Hun- 
dred and Eighty Earsin a Garden; but the Grains happen‘d to 
be eaten by the Poultry before ‘twas ripe. fo that their Pro- 
duce of Grains could not be known: One like Yard of a Hoed 
Row of Wheat in an undung’d Field, produc’d Four Hundred 
Ears of Lammas Wheat. 
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want of room to ftand above the Ground, tho’ it 
were lefs than a Tenth Part of the Surface (1). 

*Tis no great Wonder, that Aftronomers take 
Notice of thofe Parts of Plants alone, which exift 
within that Element, where they are accuftomed to 
make their Stellary Obfervations ; or treat of them 
only as they regard their Zenith, not enquiring 
what is done by the Roots, withinthe Earth’s dark 
Receffes, or how much of her Dimenfions is necef= 
fary to employ them in their Office. 

Bat I fhould have thought Mr. Laurence a better 
Philofepher, than to be fo much Impofed on by that 
Quibling Fallacy of Mr. Pradley’s, about the Per= 
pendicular Growth of Plants, asto cali it a Demon- 
ftration: “And as to Hills, tho’ hey meafure near 
**. "Twice as much as the plain Ground they: ftand 
*f upon, ‘yet the Produce of the one can be no more 


we ee 


(1) Mr. Houghton calculates, That a Crap ‘of Wheat of Thir- 
ty Quarters to an Acre, each Ear has Two Inchesand a Half of - 
Surface ; by which tis evident, that there wou’d be Room fog 
Many fuch prodigious Crops to ftand on, | 

And a Quick-Hedge ftanding between two Arable Grounds, 
one Foot Broad at Bottom, and Fighteen Foot in Length, will, 
at Fourteen Years Growth, produce more of the fame fort of 
Wood, than Eighteen Foot fquare of a Coppice will produce 
in the fame time, the Soil of both being of equal Goodnefs, 

This feems to be the fame Cafe with our Hoed Roes; the 
Coppice if it were to be Cut in the firft Years, would yield 
perhaps Ten. times as much Waod, as the Hedge; but many of 
‘the Shoots of the Coppice conftantly die every Year, for want 
of fufficient Nourifhment, until the Coppice is At to be cuts; 
and then its Produét is much lefs tham that of the Hedge, whofe | 
Pafture has not been overftock’d to {uch a Degree as the Cop- 
pice Pafture has been; and therefore brings its Crop of Wood 
to, greater Perfection than the Coppice- Wood, which has Figh- 
teen ‘times the Surface of Ground to ftand on; The Hedge-has 
the Benefit of Hoeing, as oft as the Land on ejther fide of it is 
Till’d; but the Coppice, like the fown Corn, wants that Be- 
nefit, : : Soe aie | 


“ than 
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s¢ than the Produce of the other: See Mr. Laue 
rence’s New Syftem, Page 63. 

’Tis very likely, that Reverend Gentleman may 
have had Opportunities (unlefs he Preaches no bet= 
ter than he Plows) of feeing all his Parifhioners ftand 
Perpendicularly in his Church, as ina Row 3; but 
_ his Tythe might ge himin Mind, that many Acres 

of Space, or Surface more than the Church’s Area, 
are neceffary for their Nourifhment ; without which, 
Hunger would foon bring them from their Perpen- 
dicular Pofture, to an Horizontal one; and he 
might perform his laft Office for them all at once. 

And juft fo it is with Plants, tho’ thefe Gentle- 
men by their Arguments about them feem to think 
otherwife.; elfe they would not attempt to Calcu- 
Jate the Quantity of the Earth’s Surface neceflary 
for them, by the manner of their Growth ; it being 
nothing to the Purpofe, whether it be Perpendicu- 
lar or not: But ’tistrue, that Perpendicular Plants 
have moft Benefit by Hoeing 5 becaufe by that Pot 
ture they admit the Hoe to come the oftner amongtt 
them. 

- In wide Intervals there is another Advantage of 
Hoeing, 1 mean Horfe-Hoeing ; (the other being 

more like feratching and fcraping than Hoeing 
there is room for many Hoeings (1), which muft not 
’ : a an ee 

(1) Many Hoeings; But if it fhould be asked how many, 
we may take Co/umella’s Rule in Hoeing the Vines, viz. Nu- 
merus autem vertendi Soli (bidentibus) definiendus non eft, cum 
quanto crebrior fit, plus prodeffe fofftouem conveniat. Sed impenfaruse 
yatio modum poftulat. Lib. 4. Cap. 5. 

Neither is ic altogether the Number of Hoeings that Deter- 
mine the Degrees of Pulveration; For, Once well done, is 
Twice done, and the oftner the better 5 if the Expence be not 
exceflive. j ; 3 | 

Poor Land, be it never fo Light, fhould have the moft Hoe- 
ings; becaufe Plants receiving but very little Nourifhment 
from the natural Pafture of fuch Land, require the more Arti- 
ficial Pafture to fubfift on. 


COME | 


76 OfHOEING. Cuap.VIt. 


come very near the Bodies of fome annual Plants,. 
except whilft they are young; but in narrow Inter- 
vals this cannot be avoided at every Hocing : ’tis 
truce, that in the laft Hocings, even in the Middle of 
a large Interval, many of the Roots may be broke 
off by the Hoe-Plow, at fome confiderable Diftance 
from the Bodies ; but yet this is no Damage, for 
they fend out a greater Number of Roots than be- 
fore ; as in the Mint, mark’d F, in Chap. I. appears. 

In wide Intervals, thofe Roots are broken off on-= 
ly where they are {mall, for tho’ they are capable 
of running out to more than the length of the exter- 
nal parts of a Plant; yet ’tis not neceflary the 
fhould always do fo ; if they can havefufficient Food 
nearer to the Bodies (1) of the Plants. as 

And thefe new, young, multiply’d Roots are ful- 
ler of La¢teal Mouths than the older ones, which 
makes it no wonder, that Plants fhould thrive faf- 
ter by having fome of their Roots broken off by the 
Hoe ; for as Roots do not enter every Pore of the 
Earth; but mifs great part of the Pafture, which is 
left unexhaufted, fo when new Roots ftrike out from 
the broken parts of the old, they meet with that 
Pafture, which their Predeceffors mifs’d, befides 
that new Pafture which the Hoe raifes for them ; 
and thofe Roots which the Hoe pulls out without 
breaking and covers again, are turn’d into a frefh 
Pafture ; fome broken and fome unbroken, all toge- 
ther invigorate the Plants. 

Befides, the Plants of fown Corn being Treble in 
Number, to thofe of the Drill’d, and of equal Strength | 


aaa 

(1) All the Mould is never fo near to the Bodies of Plants, 
as *tis when the Row ftands on a high Six-foot Ridge, when 
the middle of the Interval! is left bare of Earth, at the laft Hoe- 
ing; for then all the Mould may be but about a Foot, ora Foot 
and half diftant from the Body of each Plant of a Treble 
Row. | 


and 
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and Bulk, whilft they are very young, muft exhautft 
the Earth whilft tt is open, Thrice as much as the 
Drill’d Plants do ; and before the fown Plants grow 
large, the Pores of the Earth are fhut againft them, 
and againft the Benefit of the Atmofphere ; but for 
the Drill’d, the Hoe gives conftant admiffion to that 
Benefit ; and if the Hoe procures them (by divid- 
ing the Earth) Four times the Pafture of the fown, 
during their Lives, and the Roots devour but one 
half of that, than tho’ the Hoed Crop thould be 
double to the fown, yet it might /eave Twice as 
much Pabulum for a fucceeding Crop. ’Tis impofli- 
ble to bring thefe Calculations to Mathematical 
Rules, but this is certain in Practice, That a fown 
Crop, fucceeding a large Undung’d Hoed Crop, is 
much better than a fownCrop, that fucceeds a {mall 
Dung’d fown Crop. And I have the Experience of 
or, worn out Heath-Ground, that having pro- 
difc’d Four fucceffive good Hoed Crops of Potatoes 
(the laft ftill beft) is become tolerable good Ground. 
- Ina very poor Field were planted Potatoes, and 
in the very worft part of it, feveral Lands had them 
in Squares a Yard afunder ; thefe were plowed Four 
ways at different times; fome other Lands adjoining 
to them, of the very fame Ground, were very well 
Dung’d and Till’d 5 but the Potatoes came irregu- 
larly, in fome places thicker, and in others thinner ; 
thefe were not Hoed, and yet at firft ‘coming up, 
looked blacker and ftronger than thofe in Squares 
not Dung’d, neither that Year, or ever, that I know 
of; yet thefe Lands brought a good Crep of the lar- 
geft Potatoes,and very few {mall ones amongft them, 
but in the dung’d Lands, for want of Hocing, the 
Potatoes were not worth the taking up,which proves, 
that in thofe Plants that are planted fo as to leave 
Spaces wide enough for Repetitions ef Hocing, - 
Re 
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Inftrument can raife more Nourifhment to them, 
than a good Coat of Dung with common Tillage. 

Another thing I have more particularly obferv’d, 
viz. That the more fucceflive Crops are planted in 
wide Intervals and often Hoed,the better the Ground 
does maintain them; the laft Crop 1s ftill the beft, 
without Dung or changing the Sort of Plant; and 
this is fo vifible, in parts of the fame Field, where 
fome part having a Firft, fome other part a Second, 
the reft a Third Crop growing altogether at the fame 
time ;. which feems to prove, that asthe Earth is 
made by this Operation to difpenfe, or diftribuce her 
Wealth to Plants, in proportion to the Increafe of 
her Inner Superficies (which isthe Pafture of Plants) 
fo the Atmofphere, by the riches in Rain and Dews, 
does annually reimburfe her in proportion to the 
fame Superficies, with an Oveérplus for Intercft: 
But if that Superficies be not increafed to a compe= 
tent Degree, and by frequent Repetitions of Hoe- 
ing, kept increafing (which never happens in com- 
mon Husbandry) this Advantage 1s loft ; and with- 
out often repeated Stercoration, every Year’s Crop 
grows worfe; and it has been made evident by Tri- 
als, which admit of no difpute, That Hocing, with- 
out Dung or Fallow, can make fuch Plants as ftand 
in wide Intervals, more vigorous in the fame Ground, 
than both common Dunging and Fallowing can do 
without Hoeing. 

This fort of Hoeing has in Truth every Year the 
Effeé of a Summer-fallow ; tho’ it Yearly produce 
a good Crop. 7 

‘This is one Reafon of the different Effects, Plants 
have upon the Soil ; fome are faid to Enrich it, o- 
thers to Burn it (z¢.) to impoverifh it; Burl 
think it may be obferved, that all thofe Plants, which, 
are ufually Hoed, are reckoned among the Enrich-: 
ers; and tho’ it be certain, that fome Species of’ 

Plants) 
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Plants are, by the Heat of their Conflitution, grea- 
ter Devourers than thofe of another Species of equal 
Bulk ; yet there is Reafon to believe, that were the 
moft Cormorant Plant of them all, to be commonly 
Hoed, it would gain the Reputation of an Enricher 
or Improver of the Soil ; except it fhould be fuch, 
as might occafion Trouble, by filling it full of its 
fhatter’d Seeds, which might do the Injury of Weeds 
to the next Crop; and, except fuch Plants, which 
have a vaft Bulk to be maintained a long Time, as 
Turnep-feed (1). | 

The wider the Intervals are, the more Earth may 
be divided, for the Row takes up the fame Room 
with a wide, or a narrow Interval; and therefore 
with the wide, the Unhoed part bears a lefs Propor- 
tion to be Hoed part than in the narrow. 

And ’tis to no purpofe to Hoe, where there is 
not E:arth to be Hoed, or Room to Hoc it in. 

There are many ways of Hoeing with the Hoe- 
Plow; but there is not Room to turn Two deep, 
clean Furrowsin an Interval that is Narrower than 
Four Foot Eight Inches; for if it want much of 
thisBreadth, One at leaft, of thefeFurrows will reach, 
and fall upon the next Row, which will be very in- 
jurious to the Plants ; except of grown S¢. Foi, and 
fuch other Plants, that can bear to have the Earth 
pull’d off them by Harrows. 

Thus much of Hoeing in general may fuffice 3 and 
different forts of Plants requiring different Manage- 
ment ; that may more properly be defcribed in the 
Chapter where particular Vegetables are treated of. 

It may not be amifs to add, that all forts of Land 
are not equally proper for Hoeing ; I take it, that 
a Dry Friable Soil is the beft. Intraétable wet 

Clays, and fuch Hills that are too fteep, for Cattle 


(1). Turneps run to Seed, not till the fecond Summer. | 
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to Draw a Plow up and down them, arethe moft im- 
proper (1). we 

That ’tis not fo Beneficial to Hoe in Common 
Fields, is not in refpect of the Soil ; but to the Vir- 
gilian Principles, which have bound the Owners to 
unreafonable Cuftoms of Changing the Species of 
Corn, and make it neceflary to Fallow, every Se- 
cond, Third or Fourth Year at fartheft. 


SLI ENTE IE I LOOT I I CER, 

(1) For by Hoeing crofs the Hill, the Furrow turn’d againft 

the Declivity cannot be thrown up near enough to the Row 

above it; and the Furrow that is turn’d downwards will Bury 
the Row below it. ° 
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LANT'S, that come up in any Land, of a 
different Kind from the fown or planted 
Crop, are Weeds, ; 
That there are in Nature any fuch things 
as miutiles Herbe, the Botanifts deny ; and juftly too, 
according to their meaning. 

But the Farmer, who expeéts to make Profit of 
his Land, from what he fows or plants in it, finds 
not only Herbe inutiles, but alfo noxie, unprofita- 
ble and hurtful Weeds ; which come like Mu/cz, or 
uninvited Guefts, that always hurt, and often fpoil 
his Crop, by’ devouring what he has, by his Labour 
in Dunging and Tilling, provided for it’s Sufte- 
nance. | 

All Weeds as fuch are pernicious, but fome much: 
more than others ; fome do more Injury, and are: 
more ¢afily deftroyed ; fome do lefs Injury, and are: 
harder to kill; others there are, which have both: 
thefe bad Qualities. The hardeft to kill are fuch as: 
will grow and propagate by their Seed, and alfo by: 
every piece of their Roots, as Couch-Grafs, Cae 
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foot, Melilot, Fern, and fuch like. Some are hurt- 
ful only by robbing Legitimate (or Sown) Plants of 
their Nourifhment, as all Weeds do; others both 
lefien a Legitimate Crop by robbing it, and alfo 
fpoil that Crop, which efcapes their Rapine, when 
‘they infect ic with their naufeous Scent and Relith, 
as Melilot, Wild-Garlick, &c.  - 

Weeds ftarve the fown Plants, by robbing them of 
their Provifion of Food (1), not of their Room (as 
fome Authors vainly imagine) which will appear by 
the following Experiment. 

Let Three Beds of the fame Soil, equal, and e- 
qually prepared, be fown with the fame fort of 
Corn. Let the Firft of thefe Beds be kept clean 
from Weeds: In the Second, Let a Quantity of 

“Weeds grow along with the Corn; and inthe Third, 
ftick up a Quantity of dead Sticks, greater in Bulk 
than the Weeds. 

Tt will be found, that the Produce of the Corn in 
the Firft, will not exceed that of the Third Bed ; 
but in the Second, where the Weeds are, the Corn 
will be diminifh’d in Proportion to the Quantity of 
Weeds amongtt it. 

The Sticks, having done no Injury to the Corn, 
fhew there was Room enough in the Bed for Come 

pany to Lodge, would they forbear to Eat; or 
elfe (like ‘T'ravellers in Spaiv) bring their Provition 
with them to their Inn, or (which would be the fame 


(1) A Tree ofany Sort will fpoil Corn all roundit, ina 
large Circle; haifah Acre of Turneps has been fpoil’d by one; 
Hereby ’tis plain, That Trees rob as Weeds; becaufe ’tis not 
by their Shadow, there being as much Damage done by them 
onthe South-fide, where their Shadow never comes, as on their 
North-fide; norcan it be by their-Droping, for ’tis the fame 
on the fide where a Tree has no Boughs to drop over the 
Plants, when they are alfoat a very great diftance from all 
Parts of the Tree, except its Roots. 


N 2 thing) 


$2 OfWEED S Cwrap.VIll 
thing) if Weeds could find there, fome Dith fo dif- 


agrecable to the Palate of the Corn, and agreeable 

to their own, that they might Feed on it without 

Robbing, and then they would be as Innocent asthe 

Sticks, which take up the fame Room with the 
eeds. 

The Quantity of Nourifthment Weeds rob the 
Corn of,is not in proportion only to their Number 
and Bulk, but to the Degrees of Heat in their Con- 
ftitution, as appears by the Inftance of Charlock and 
RRR Ss mention’d in the Chapter Of Change of 
Species. 

“Tis needlefs to go about to compute the Value 
of the Damage Weeds do, fince all Experienc’d 
Hausbandmen know it to be very great, and would 
Unanimoufly agree to extirpate their whole Race as 
entirely, as in England they have done the Wolves, 
tho’ much more Innocent, and lefs Rapacious than 
Weeds (1). 

But alas! they find it Impoffible to be done, or 
even to be hoped for, by the common Husbandry ; 
and the Reafons I take to be thefe : 

The Seeds of moft forts of Weeds are fo hardy, 
as to lie found and uncorrupt for many Years(2), or 
perhaps Ages, in the Earth; and are not kill’d until 
they begin to grow or fprout, which very few of them 
do, unlefs the Land be plow’d, and then enough of 
them will ripen amongtt the fown Crop, to propa- 


(1) If weconfider the Crops they utterly deftroy, and thofe | 
they extremely diminith ; and that very few Crops efcape — 
without receiving Injury from them ; It may be a Queftion, 
Whether the Mifchief Weeds do to our Corn, is not as great as 
the Value of the Rent of all the Arable Lands in England. 

(2) The Seeds of Lethean Poppy (call’d Red-Weed) has lain dor- 
mant 24 Years (the Land being, during that time, in St. Foin) 
and then at firft plowing they cameup very thick; this I have’ 
feen, and fo will many other Sorts of Weeds, when the 
Ground has Jain Untill’d, for an Age. =\ | 
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gate and continue their Species, by fhedding their 
Offspring in the Ground (for tis obferv’d they are 
gencrally ripe before the Corn) and the Seeds of 
thefe do the fame in the next fown Crop ; and thus 
perpetuate their favage, wicked (1) Brood, from 
Generation to Generation. 

Befides, their Seeds never all come up in one 
Year, unlefs the land be very often plow’d ; for 
they muft have their exact Depth, and Degrees of 
Moifture and Heat to make them grow; and as 
fuch as have not thefe, will lie in the Ground, and 
retain their vegetative Virtue for Ages; and the 
common ufual Plowings, not being fufficient to make 
them all, or the greateft part grow, almoft every 
Crop that ripens increafes the Stock of Seed, until 
it make a confiderable part of the Staple of fuch 
Land as is fown without good Tillage and Fallow- 


ing.: , 
[The beftt Defence ‘againft thefe Enemies, which 
the Farmer has hitherto found, is to endeavour 
their Deftruétion, by a good Summer-Fallow ; this 
indeed, if the Weather be propitious, does make 
Havock of them; but ftill fome will efcape one 
Year’s Profecution. | 
Either by being fometimes fituate fo high, that 
the Sun’s Heat dries them, fometimes lying fo deep 
it cannot reach them; cither way their Germinati- 
on, which would have proved their Death, is pre~ 
vented. | 
_ Another Faculty fecures abundance of them, and 
that is, their eg able to endure the Heat and 
Moifture of one Year without growing ; as Wild- 
Oats, and innumerable other forts of Weeds will 
do; for gather thefe when ripe, fow them in the 


”) The French call them, /es Herbs Sauvages, > les mechantes 
Heroes. ; \ 
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richeft Bed, Water them, and do all that is poffible 
to make them Grow the firft Year, it will be vain 
Labour; they will refift all Enticements till the 
fecond ; that is, if you gather them in Autumn, 
you cannot force them to grow until the next Spring 
come Twelve-month ; and many of them will re- 
main dormant even to the next Year after that, and 
fome of them longer. 

By this means, One Year’s Summer-Fallow can 
have no Effect upon them, but to prepare the Soil 
for their more vigorous Growth, and plentiful En- 
creafe the next Year after, and very rarely will the 
Farmer Fallow his Land two Years fucceflively : 
and often the Dung, which is made of the Straw of 
fown Corn, being tull of the Seeds of Weeds, when 
fpread on the Fallows, encumbers the Soil with an- 
other Stock of Weeds, as ample as that, the Fal- 
lowing has deftroy’d; and tho’ perhaps many of 
thefe may not Grow the next Year, they will be 
fure to come up afterwards. 

The other old Remedy is what often proves worfe 
than the Difeafe ; that is, what they call Weedin 
among fown Corn; for if by the Hook or Haat 
they cut fome Sorts (as Thiftles), while they are 
young, they will fprout up again, like Hydras, with 
more Heads than before; and if they are cut when 
full grown,after they have done almoft their utmoft 
in Robbing the Crop, ’tis like fhutting the Stable- 
Door after the Steed 1s ftol’n. 

Hand-Weeders do often more Harm to the Corn > 
with their Feet, than they do Good by Cutting or 
Pulling out the Weeds with their Hands; and yer 
T have known this Operation fometimes coft the Far- 
mer Twelve Shillings an Acre; befides the Damage 
done by treading down his Wheat ; and after all, a 
fufficient Quantity of them have efcaped, to make a 
too plentiful Exnercafe in the next Crop of Corn. 

| he 
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The New Hoeing-Husbandry in time will pro- 
bably make fuch an utter Riddance (1) of all forts of 
Weeds, except fuch as come in the Air (2), that as 
long as this Management 1s properly continued, there 
isno Danger to be apprehended from them ; which 
is enough to confute the old Error of equivocal Ge- 
neration, had it not been already fufficiently explod- 
ed, ever fince that Demonftration of Malpighius’s 
Experiment. For if Weeds were brought forth 
without their proper Seeds, the Hoeing could not 
hinder their Production, where the Soil was inclined 
naturally to produce them. 

The Belief of that blind Do&rine might proba- 
bly be one of the Caufes, that made the Ancients 
defpair of finding fo great Succefs in Hocing, as 
now appears ; or elfe, if they had had true Princi-. 
ples, they might perhaps have Invented and Im- 
proved that Husbandry, and the Inftruments necef- 
fary to put it in Practice. 


cn LY wen, 
(3) A very pernicious large Perennial-Weed, like Bugridge, 
with aBlew Flower, infefted a Piece of Land, for Time out of 
‘Mind ; Hoeing has deftroy'd it utterly, not one of the Species 
has been feen in the Field thefe feven Years, tho’ conftantly 
Till’d and Hoed. 
(2) The Seeds of fome Weeds may be fufpected to come in the 
_ Air; as the Seed of the Grafs that grew in Cheap-fide, in the 
time of the Plague; But it might come from Seedsin the Dirt, 
brought thither by the Feet of People and Cattle, and by the 
Wheels of Coaches, Carts carrying Hay, or otherways: Con- 
tinual Treading might keep it from growing, and when the 
Treading ceafed, *tisno wonder the Seeds fhould furnifh the 
Streets with Grafs. | 
And I have obferv’d on the Floors, Two Story high, of a 
lone, ruinous, uninhabited Houfe, being long uncover’d, a 
fort of Herb growing very thick; I think it was Pimpernel, 
and believe that its Seeds did not come thither in the Air; but 
in the Sand which was mix’d with the Mortar that had fall'n 
from the Cielings, and ’tis like there were few Seeds at firft, 
yet thefe ripening for feveral Years, fhed their Seeds Annual- 
ly, until the Floors became all over very thick planted : Be- 
fides, Hay-Seeds and Pimpernel are too heavy to be carried far 
by the At. : Cap, 
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REMARKS wo the Bad Huspan- 
DRY, that is fo finely Exprefs'd in 
VIRGIL Firt Georeic. 


eneneLerr ee 
Ingue folum primis extentplo ad menfibus anni 
Fortes invertant tauri : gleba/que jacentes 
Pp ‘Pulverulenta coquat maturis folibus eftas. 


¢-----Strait let the vig’rous Steer 
‘ Turn the Rich Furrow, in the New-born Year, 
¢ And Summer’s Heat with rip’ning Suns purfue 


¢ The Sluggifh Glebe, and all the Clod fubdue. 


€ -e--officiant letis ne frugibus herbe ; 
¢ ----left the Weeds the fmiling Blade withftand. 


This is Virgil’s Reafon for Plowing Rich Land be- 
times, and fhews the old Theory, which never gave 
any other Reafon for Tillage, and Hoeing, except 
Killing of Weeds. 

© At fi non fuerit tellus fecunda, fab ipfum 

© Arfurum tenui fat erit fufpendere falco: 

‘But if not fat the Soil, it will fuffice, 

‘ When bright 4r4urus mounts the purple Skies, 

‘ To Skim the Surface witha gentle Share, 

‘ And lift the Furrow lightly tothe Air ; 

€ ~---Sterilem exiguus ne deferat humor arenam. 

© Left Moifture ---defert the Barren Sand. 

He directs that poor Land fhould be plow’d Late, 
_ for fear the Moifture fhould be Dry’d out of it. 


This 
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This has more Need of. being enrich’d by early 
and frequent Plowings ; for all its Moifture wil} 
be exhal’d, and for Want of being Open’d, can re- 
ceive little return from the Atmofphere, the later 
it’s plow’d, the Dryer it will be. 

The Sat erit, is therefore a great Miftake, 

Tenui Sulco, (a thallow F urrow) The Land being 
Steril requires, that it be plow’d as Deep as the 
Staple will allow; for the poorer it is, the lefs 
Reafon is there to leave any part of it Unplow’d ; 
and fhallow plowings, tho’ the Land be never fo 
fine, lofe much of the Benefit that Dews bring to 
the Ground; becaufe the Earth being Hard below, 

ill not fuffer them to fink fo Deep, bur that they 
are again exhal’d in the Day ; this Keeps it dryer 
and poorer. 

The Mutatis fatibus, and Inarate Gratia terre, 
are anfwer’d in Chap, Yillage, and Chap. Change of 
Species. } 


“ Sepe etiam fleriles incendere profuit agros, 
© Atque levem flipulam crepitantibus urere flanmmis. 


It profits oft to Fire the Fruitlefs Ground, 
And thirfty Stubble crackling all around. 


*Tis certain, that Virgil meant the Burning the 
Stubble upon Rich Land, and Burning the Turf 
it felf of Barren Land (1); becaufe Barren Land had 
ho Stubble on it to be burnt; but the Cuftom of Bur- 


ning 


eA Seat) Tid ts ¢ woken eR Oot rE pree edS e 

(1) Such Poor Land ought to be the oftner plow’d to En- 
rich it, by making it ftill Finer, as the Salts which are left af. 
ter Burning and Wafting the beft part of that Poor Thin Land, 
being fpread upon the barren Remainder, will fo Divide even 
that, by Fermenting therewith, as to caufe it to produce a few 
Crops; But this cannot be fo much Divided, or Pulveriz’d by 
the Plow; unlefs the Plowings be oftner repeated than any 
Body has ever yet repeated them; and if ever any Trial be 

; O 
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ning the Stubble, on the Rich Plains about Rome, 
continues to this ‘Time,and the chief Benefit of it is, 
that by this means they are prevented from being 
an Incumbrance to the next plowing, and their 
Athes, together with the Dead bodies of Serpents, 
Lizards, €c¢. which the Flame kills, become a fort 
of Compoft (tho’ a very light one, and next to no- 
thing in quantity) or Manure to the Soil, which is 
only Warm’d, not Burnt. 

As to the other, viz. the Burning the Earth it 
felf of the Barren Fields, efpecially of thofe which 
have a fhallow Staple, ’tis a Pra€tice fo pernicious, 
and carries away fo much of the beft part of the Sur- 
face, that ’tis not only (as far as I can be Inform’d) 
wholly left off in Ita/y, but in moft other Countries, 
where the Owners of Lands have any Regard to 
Pofterity ; for it certainly deftroys thote thin poor 
Fields, and after a few Crops, renders them fcarce 
worthy the Name of an Inheritance. 

The Reafons Virgil offers for explaining the Caufe 
of this fhort Improvement of Burning this barren 
Land, are fuch, as abftracted from the Poetry, will 
appear to be utterly unbecoming the Character of 
a Philofopher, who pretends Rerum cognoftere Cau/as. 
His are fuch, that tho’ contrary to one another, and 
Jarring among themfelves, are all ofthem Falfe, as,. 
Sive inde occultas vires, €8 pabula terre 
Pinguia concipiunt. 
¢ Whether from thence by Nature’s Secret Laws, 
¢ Frefh Nourifhment the Earth and Vigour draws. 


This is fo far from being true, that the Fire in- 
ftead of Giving any fort of Strength, or Nourifh-. 


made to attempt the Equalling thefe Afhes, it will be beft to: 
do it by Way of Hoeing; becaufe a Crop is rais’d by ic, at the: 
fame time, to help defraying the Expence of fuch Trial. How? 
frequent Hoeing brings Moifture, fee Chap, Of Hoeing. 


mentt 
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ment to the Earththat is Burat, carries both awe, 
and brings nothing in room thereof. ‘The great 
Decreafe of its Weight (1) fhews how, much is 
mifling. | 
a----Sive illis omne per ignens 

Excoquitur vitium, atque exudat inutihs humor. 

‘ Orthat the latent Vice is purg’d by Heat, 

¢ And the redundant Humours wafte in Sweat. 


There was no Vice in it, to be boil’d out, except 
its being ftockt with Grafs, and wanting Tillage. 
Had there been Moifture in it, it would not have 


burnt, therefore that muft have been Dry’d ont be- 
fore the Fire could operate. 


Seu plures calor ille vias, &§ ceca relaxat 
Spiramenta, novas veniat qua fuccus in herbas : 


¢ Or, that the Flames unufual ‘Tracks explore, 
‘Relax the Grit, and open ev’ry Pore, (Earth, 
‘Whence genial Moifture haftens through the 
¢ Slides to the Root, and chears the tender Birth. 
It does indeed fo relax and open the Earth, that 
all that is Fruitful Breaths out of it; the Fire makes 
Room enough for the Juice to reach Plants, but the 
Mifchief on’t is, it leaves no Juice at all for them, 


Sew durat magis, & venas aflringit hiantes ; 

Ne tenues pluvia, rapidive potentia folis 

Acvior, aut Boree penetrabile frigus adurat. 

‘Or that the Heat the hollow Glebe conftrains, 

‘ Braceseach Nerve, and knits the gaping Veins ; 


(1) Lam forry to find that Mr. Evelyn fhould think, that an 
Intenfe Calcination of the Earth Increafes the very Weight of 
the Mould; fince even Stone burnt to Lime, lofes a Third 
‘part of its Weight by the Calcination; and Earth, being more 
fulphureous, lofes more of its Weight by being Burnt, and vi- 
fibly emits more Smoak, 


Oo. es Lick 
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‘ Left piercing Wet, or the fwift Power of Day, 
‘More fierce, or fcorching Boreas urge his Way. 


Hey day! This is both contrary to what he faid 
before of Relaxing and Opening, and to the Fact it 
felf; for Fire having reduc’d the Harth(that it leaves) 
to Afhes, which are fo Hollow, that Rain, Heat, 
and Cold will eafily enter them; fo Loofe that the 
will not become Hard or Denfe, all their Cement be- 
ing gone. 

*Tis common for the Rain to wafh them off from 
the Declivity of a Hill, and for the Wind to Blow 
them away from the Plain, they are fo Light. And 
*tis a Demonftration of their Sterility, that no manner 
of Vegetable will grow, or live in them: So that 
the Poet had much better have folv’d thisPhoenome- 
non by a pofitive ingenuous ‘fe we /cay quoy.; Or, to 
have left. bff at this Verfe, sw 4 Say eas ; 

 Effatos cinerem immundum jactare per agros.  * 


-----yor oe’r th’exhaufted Sand 


‘To fpread vile Athes with a friendly Hand. 


From obferving the Effect of thefe impure Athes, 
the might have difcover’d the Caufe he fo unfortu- 
nately aims at; for it can be no other than, that 
the Cinereal Salts being fpread upon the unburnt 
Faarth that is left, Ferment therewith, and reducing 
it into an almoft infinite Number of Parts, increaic 
proportionably that Internal Superficies defcrib’d in 
Chap. Of Pafture of Plants; but if we would com-_ 

ute the Lofs we fuftain in Wafte and Diminution 
of the Staple of our Thin Land in Burning it, we 
fhould find thefe Afhes, a very Dear fort of Com- 
pot; for tho’ two or three good Crops are receiv'd 
after this Manure; whofe Salts Divide more than 
common Plowing can do; yet the Land is become 
fo Thin, that whereas “tis impoffible to Injure it fo 
much 
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‘much by Crops obtain’d from fair Tillage, but that 
in a few Years, ic will recover its Fertility ; yet 
the Mifchief done by this Fire, will never fuffer it 
to equal the fame fort of Unburn’d Land, until a 
general Conflagration. | | 

Multum adeo, raftris glebas qui frangit inertes, 

Viminea/que trahit crates, juvat arva : 


Much too he helps the Field, who ev’ry Clod 
With Harrows breaks, and drags the Hurdle’s 
(Load. 


. This way of Tilling the Land with Harrows, re- 
commended by the Poet, feems to fhew his Hut 
bandry was degenerated from that of the old Ro- 
mans, who faid, Male fubactum Agrum qui occandus 
fit. Col. That Field is ill Till’d that wants Har- 
rowing. 

A yet worfe Contrivance it was, to Till Land 
with a Hurdle made of Vine Twigs, this is fo Puc- 
rile an Invention, that he might have direéted it to 
be drawn by a Hobby-Horfe. | 

A late Commentator interprets this Harrowing 
and Hurdling, to be of Ufe in fowing upon the 
Back ; that is, upon Once Plowing ; had this In- 
terpretation been omitted, Virgil might have been 
thought not to have amafs’d together every one of 
the very worft Pieces of Husbandry, that could be 
met with in any Age or Country. | 


| Ruvfus in obliquinm (1) verfo perrumpit aratro. 
Affails oblique, and thorough cuts again. 
This 


(1) Whilft the Green-fide of the Furrow, which is turned 
downwards by the firft Plowing, is Rottinz, the Root-fides 
__ being upwards, fends up Blades and Stalks of Grafs from all the 

Joints of Roots expos’d to the Air; for every Joint has both 


Roots 
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This is found not to attain the End of Tillage 


near fo well, as ‘Turning the Furrows back again in- 
to the fame Places, where they were before breaking 
up, and not to Plow crofs the Furrows until the 
Ehird Plowing ; this fhews, that in thofe Days Ce. 
ves did chufe her Favourites as many are now chofen, 
not for their Merits ;  fince the moft flovenly Huf- 
bandmen were honour’d with her Approbation. 


Humida Solftitia atque hyemes orate ferenas 
Agricole 2 --9= 


The Solftice moift, ferene the Winter Sky, 
For this, ye Swains, intreat the Powers on high. 


Here he might have advifed them to remedy, in 
fome Meafure, the Inconveniencies of dry Weather, 
by frequently Hoeing the Soil to open it, for the 
Reception of theDews which moiften it,and refrige~ 
rate the Roots in the Night, after the {corching 
Heat of the Day : Since he knew that 


Nodes lentus von deficit humor. 
Diftilling Moifture ne’er deferts the Night. 


He might have advifed an Expedient to obtain in 
part the Effects of Eremes ferene, viz. To plant the 
Corn in fuch a manner, that it might be proteéted 


Roots and Stalks included in it, the open Air kills the Roots 3: 
but the Stalks are kill’d for want of it; thefe revers’d Roots: 
being become a new Turf, (which is nourifhed by fach Roots? 
as the Thicknefs and Largenefs of the Furrow proteét from, 
Air) will continue to Grow and hold the Earth together, un-, 
til that be alfo turn’d downwards from the Reach of the Air :: 
But in Crofs-Plowing, not half the Furrows are turn’d, they’ 
are only heap’d up upon one another, and there the Air keeps; 
the Grafs alive for a long time; when that which is rurn’d backe 
the fame way without Crofling ts all kill’d; and being Dead! 
on both fides will grow no more; and the Land is much foo-- 
ner brought into Tilth this way, than by Crofs-Plowing, ass 
Experience fhews. | 


from 
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from the Injuries of cold Winds and Water, as in 
the Chap. of Wheat is defcribed. 


Ipfa dies alios alio dedit ordine Luna 
~ Felices operum. Quintam fuge > Se. (1) 
For various Labours each revolving Moon 


Gives happy Days; the Fifth be fure to fhun. 


Is this what the late Commentator in his Preface 
calls, An Appeal to Truth and Nature throughout 
allAges of Mankind ? Muft vain andidle Superttition 
be thought Truth and Natural, becaufe ’tis O/d, 
tho’ we know it to be Falfe, and confequently a- 
gainft Nature ? Pm fure ’tis far from fhewing, that 
the Foundation of the whole Georgi¢ is Truth ; un- 
lefs he left out this, and moft of all the reft: For 
indeed I cannot find, One wew ufeful ‘Truth difco- 
ver’d in all the Pages of the Georgie (2), tho’ he fays, 
every Page affords Inftances of fueh 5 therefore F a- 
gree with that Commentator, that ’tis endlefs to e- 
numerate Inftances of that kind 3 becaufe I hold, 
that Nothing cannot be number’d. 


Etc fegetes, illic veniwut felicius Uve : 
The Harveff Here, There Vines more happy 
(found. 


(1) Black-Acre is firft fown, and on the right Day of the 
Moon to begin upon; then continuing to fow, till in its 
Turn White-Acre is fown, on the Worft Day of the Moon : 
Now what Reafon could the Poet give,why White-Acre, fown 
en the Worft Day, fhould profper the better for Black-Acre’s 
being fown on the Beft Day ? Anfwer: his Word ; for certain- 
dy no other Oracle, but Virgil’s Word, could have obtain’d a 
Place for any thing fo Unphilofophical as this (about the Days 
ef the Moon) to ftand among the Tranfactions of that illuftri- 

ousSociety, whofe Motto is Nullius in Verba.. 
~ (2) The natural Habit of Truth is a plain Drefs: yet not 
fuddenly found, being the Daughter of Time, therefore the Mo- 
derns have the Advantage of the Ancients, 


Vines 
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Vines will grow as well, and better in ftrong Land, 
but light Land is more eafily Hoed, é&e. 

Vines will grow where ever Corn will grow, tf 
there be fufficient Heat to ripen the Grapes: And 
Corn will grow where ever Vines will. 


Nonne vides, croceos ut Tinolus Odores, 
India mittit Ebur, €8c. 


Do you not fee how Tmolus his Perfumes, 
Her Iv’ry India, foft Sabeans Gums, 
How Pontus heady Caftor fends from far, 
The Spaniard’s Stecl,---- 


Should any Author in Profe, have given a Cau- 
tion to the Ita/iaw Farmers again{t planting their 
‘Lands with Perfumes, Ivory, Frankincenfe, Caftor 
or Steel; would he not be thought very Imperti- 
nent ? Ky: ' 

A late Commentator upon Virgil’s fecond Georgic 
fays (1), ¢ He is certain the Husbandry of England 
¢ in general is Virgilian, which is fhewn by the Paring 
‘and Burning the Surlace ; by Raftering, or Crofts 
¢ Plowing; and thatinthofe Parts of England, which 
‘the Romans principally Inhabited, all along the 
¢ Southern Coaft, Latin Words remain to this Hour 
‘among Shepherds and Plowmen in their Ruftick 
« Affairs; and what will feem more ftrange at firft 
¢ fight to affirm, tho’ inFact it bereally true, There 


‘is more of Virgil’s Husbandry put in Practice in 


‘ England at this Inftant, than in Italy ic felt. 


Virgil’s Field Husbandry (2), have a¢ted more rea- 


perenne eS SAS IE SEES CE LTO, 
(1) In the Preface to his Tranflation of the Second Georgics . 


Page XVI. 
(2) When Firgif fays, 


Glebaque verfis 
Atxernum frangenda Bidentibus. 


He treats only of the Vineyard Culture, not of the Field Huf- — 


bandry. 


fonably 


\ 


It’s my Opinion, that the Italians, in Changing | 
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fonably than thefe Englifh who retain it; becaufe I 
think it impoffible for any Scheme in general to be 
Worfe. Mine Differing from it in all refpeéts, war- 
rants me in calling mine Avti-Virgilian. 
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S far as I can be inform’d, ’tis but of late 
Years that Turneps have been introduc’d 

as an Improvement in the Field. 
! _ All forts of Land, when made fine by 
Tillage, or by Manure and Tillage, will ferve to 
alg Turneps, but not equally; for Chalky 
and is generally too Dry (a Turnep being a Thirf- 
ty Plant) and they are fo long in fuch dry poor 
Land before they get into Rough Leaf, that the Fly 
is very apt todeftroy them there; yet I have known 

them fucceed on fuch Land, tho’ rarely. 

Sand and Gravel are the moft proper Soil for 
Turneps ; becaufe that is moft eafily pulveriz’d, and 
its Warmth caufes the Turneps to grow fafter, and 
fo they get the fooner out of Danger of the Fly ; 
and fuch a Soil, when well Till’d, and Horfe-hoed, 
never wants a fufficient Moifture, even in the Drieft 
Weather, and the Turneps being Drill’d, will come 
-up without Rain, and profper very well with the 
fole Moifture of the Dews, which are admitted as 
Deep as the Pulveration reacheth ; and if that be to 
five or fix Inches, the hotteit Sun cannot Exhale 
the Dews thence in the Climate of Exgland : I have 
Known Turneps Thrive wellina very Dry Summer, 
- by repeated Horfe-Hocings, both in Sand, and in 
_ Land which is neither Sandy, nor Gravelly. ? 

| P When 


96 OfTURNEPS. Crar. Xs 

When J fowed Turneps by Hand, and Hoed 
them with a Hand-Hoe, the Expence was great, 
and the Operation not half perform’d, by the De- 
ceitfulnefs of the Hoers, who left half the Land un- 
hoed, and cover’d it with the Earth from the Part 
they did Hoe, and then the Grafs and Weeds grew 
the fafter: Befides inthis manner a great Quantity 
of Land could not be managed in the proper Seafons 

When I Drill’d upon the Level (1), at three Foot 
Intervals, a.Trial.was made between thofe Turneps 
and a Field of the next Neighbour’s, fown at the 
fame. time, whereof the. Hand-Hoeing coft Ten 
Shillings per Acre, and had not quite half the Crop 
of the Drill’d, both being meafur’d by the Buthel, 
on purpofe to find the Difference (2). 

Inthe new Method they are more certain to come 
up quickly; becaufe in every Row, Half the Seed 
is planted about Four Inches Deep (3), and the 
other Half is planted exa¢tly over that, at the 
Depth of Half an Inch, falling in after the Earth 
has cover’d the firft Half: thus planted, let the 
Weather be never fo Dry, the deepeft Seed will 
come up; but if it Raineth (immediately after 
planting) the shallow will come up firft; we alfo 


(1) °Tis impoffible to Hoe-Plow them fo well when planted 
upon the Level, as when they are planted upon Ridges ; for if’ 
we plow deep near to the Row, the Earth will come over on 
the Left-fide of the Plow, and bury the young Turneps; but’ 
when they ftand on Ridges, the Earth will almoft all fall down) 
on Ss Right-fide into the Furrow in the middle of the In-' 
terval. 

(2) And I have fince found, that Turneps on the fame Land,, 
planted on Ridges, with Six-Foot Intervals, make a Crop dou-» 
ble to thofe that are planted on the Level, or even on Ridges: 
with Three-Foot Intervals, 


(3) Turnep-Seed will come up from a greater Depth than 
moft other forts of Seeds, 


make: 


-make it come up at Four (1) times, by mixing our 
Seed, half New, and half Old (the New coming a 
Day quicker than the Old) thefe four Comings up, 

ive it fo many Chances for efcaping the Fly,¢ ic 
=e often feen, that the Seed fown over Night Wil 
be deftroy’d by the Fly, when that fown the next 
Morning willefcape 5 and vice verfa 5 (2) of you 
may Hoe-plow them, when you fee the Fly is like 
to devour them; this will bury the greateft part of 
thofe Enemies ; or elfe you may Drill in another 
Row, without new plowing the Land. 

‘This Method has alfo another Advantage of Ef- 
caping the Fly, the moft certain of any other, and 
Infallible, if the Land be made fine as it ought to 
be; this is to Roll it with a Heavy Roller a-crofs 
the Ridges, after ’tis Drill’d, which clofing up the 
Cavities of the Earth, prevents the Fly’s Entrance 
and Exit, to lay the Eggs, Hatch, or bring forth 
the Young ones to prey upon the Turneps, which 
they might entirely devour if the Fly came before 
they had more than the firft two Leaves, which be- 
ing form’d of the very Seed itfelf, are very fweet ; 
but the next Leaves are Rough and Bitter, which 
the Fly does not love: I have always found the 
Rolling difappoint the Fly, but very often it difap~ 
points the Owner alfo, who fows at Random; for 
it makes the Ground fo hard, that the Turneps can- 
not thrive; but look Yellow, dwindle, and grow to 
no Perfection, unlefs they have a good Hoeing foon 
after the Rough Leaves appear; for when they 
ftand long without it, they will be fo poor and ftun- 


(1) [have feen Drill’d Turnep-Seed come up Daily for a 
Fortnight together, when it has not been mixt thus, the old 
with the New, 

(2) Thave had the firft Turneps that came up, all deftroy’d 
by the Fly, and about a Fortnight afterwards more have come 
up, and been Hoed time enough. and made a good Crop. 


Pa ted, 
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-ted, that the Hand-Hoe does not go deep enough 
to recover them ; and ’tis feldom that thefe Rolled 
‘Turneps can be Hand-Hoed at the Critical Time 5 
becaufe the Earth is then become fo hard, that the 
Hoe will not enter ic, without great Difficulty, un- 
lefs it be very moift, and very often the Rain does 
not come to foak it until it be too late; but the 
Drill’d Turneps being in fingle Rows, with Six foot 
Intervals, may be Roll’d without Danger: For be 
the Ground never fo hard, the Hand-Hoe wil! eafily 
fingle them out, at the Price of Six-pence per Acre 
or lefs (if not in Harveft) and the Horfe-Hoe will 
in thofe wide Intervals, plow at any time, wet or 
dry; and tho’ the Turneps fhould have been ne- 
glected till ftunted, will go deep enough to recover 
them to a flourifhing Condition. 

Drill’d Turneps, by being no where but in the 
Rows, may be more eafily feen than thofe which 
come up at Random, and may therefore be fooner 
fingled out by the Hand-Hoe; which 1s another 
Advantage; becaufe the fooner (1) they are fo fet 
out, the better they will thrive. 

Three orFourOunces of Seed is the ufual Quanti- 
ty to Drill; but at Random, Three or Four Pound 
is commonly fown, which coming thick all over the 
Ground, muft exhauft the Land more than the other, 
efpecially fince the fown muft ftand longer, before 
the Hoers can fee to fet them out. 

The Six-Foot Ridges, whereon ‘Vurneps are 
Drill’d in fingle Rows, may be left higher than for _ 
double Row’d Crops; becaufe there will be more 


(1) The fooner they are made Single the better ; but yet, — 
when they are not very thick, they may ftand till we have the 
beft Convenience of Singling them, without much Damage ; 
but when they come up extraordinary thick, twill be much 
more difficult to make them fingle, if they are neglected at their 
very firft coming into RoughLeaf.. 

: Farth 


Guar X: Of TUR NEP S. 99 
‘Earth in the Intervals, as the fingle Row takes up 
-lefs. 

There is no prefix’d Time for planting Turneps, 
becaufe that muft be according to the Heat or Rich- 
nefs of the Land ; for fome Land will bring them as 
forward, and make them as good, when plant- 
ed the Beginning of Augu/?, as other Land will when 
plantedin May; but the moft general Timeis a lit- 
tle before, anda little after Mid/ummer. 

Between thefe Rows of Turneps, I have planted 
Wheat in this manner, viz. About Michaelmas, the 
‘Turneps being full grown, I plow’d a Ridge inthe 
Middle of each of their Intervals, taking mott of the 
Harth from the Turneps, leaving only juft enough 
to keep them alive 3 and on this Ridge Drill’d my 
‘Crop of Wheat (1), and towards the Spring pull’d 
up my Turneps, and carry’d them off for Cattle. 

When Turneps are planted too late,to have Time 
and Sun for attaining to their full Bulk, fome Drill 
a double Row, on each Six-Foot Ridge, with a Par- 
tition of Fourteen Inches ; but I am told, that in 
this double Row the ‘Turneps do not, even at that 
late Seafon, grow fo large, as thofe planted at the 
fame time in tingle Rows ; tho’ the double Row re- 
quires double the Expence in fetting out ; and there 
will be lefs Earth Hoed by the Breadth of Fourteen 
inches of the deepeft part of the Ridge 5 and confe- 
quently the Land will be the lefs improv’d for the 

nextCrop.We need not to be very exact,in the Num- 


_ (1) This Wheat, being thus Drill’d on the new Ridges, made 
in the Intervals, betwixt the Rows of Turneps, being well 
Horfe-Hoed in the Spring, prov’d a very good Crop 3 it was 
Drilfdin Treble Rows, the Partitions feven Inches each, 


ber 
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ber (1) or Diftance (2) we fet them out at: We 
contrive to leave the Mafter-Turneps, (when there 

is much Difference in them) and fpare fuch when 
near one another, and leave the more Space before 
and behind them ; but if they be Three Mafter- 
Turneps too near together, we take out the Mid- 
dlemott. | 

Turneps that were fo thick as to touch one ano- 
ther when half grown, by means of well Hocing 
their wide Intervals, have afterwards grown to a 
good Bignefs, and by thrufting againft one another 
became Oval inftead of Round. 

"Tis beneficial to Hoe Turneps (cfpecially the 
firft Time) alternately, viz. to Hoe every otherIn- 
terval, and throw the Earth back again, before we 
Hoe the other Intervals; for by this means the Tur- 
neps are kept from being ftunted ; ’tis better to have 
Nourifhment given them moderately at Twice, than 
to have it all at once, and be twice as long before 
a repetition (3). 

Tho’ the Earth on each fide the Row be left as 
narrow as poffible (4), yet *tis very profitable to 
Hoe that little with a Bidens (5), called here a 


en 

(1) The leaft Number will be the largeft Turneps, yet we 
fhould have a competent Stock, which I think is not lefs than 
Thirty on a fquare Perch. , . 

(2) The Diftance need not tobe regular; for when a Tur-: 
nep has Six Inches of room on One fide, and Eighteen Inches; 
on the other fide, ’tisalmoft as well as if there was one Foot: 
on each fide; tho’ then it would be equally diftant from the! 
Two Turneps betwixt which it ftood. See | 

(3) Sometimes when Turneps are planted late, this Alter-. 
nate Hoeing fuffices, without any Repetition; but when they 
are planted early, ‘twill be neceflary to Hoe them again ; efpe-- 
cially if Weeds appear. 

(4) Ido not think that we can go nearer to the Plants with: 
the Hoe-Plow, than within Three Inches of their Bodies. . 

(5) We ought not to ufe the Bidens for this purpofe, before: 
the perpendicular Roots are as big as one’s little Finger. 

Prong=: 
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Prong-Hoe, for this will be fure to let out all the 
Roots, into the Intervals, even fuch as run very 
nearly Parallel to the Rows. 

This Alternate way of Hoeing Plants, that crow 
in fingle Rows, is of fuch vaft Advantage, that Four 
of thefe, which are but equal to Two of the whole 
Hoeings in Labour, are near equal to Four whole 
Hoeings in Benefit; for when one fide is well nou- 
rifhed, the other fide cannot be ftarv’d (1). 

Befides, where a great Quantity of Turneps are 
to be Hoed, the laft Hoed may be ftunted, before 
the firtt are finithed by whole Hoeings. 

In this Alternate Hoeing, the Hoe-Plow may go 
deeper (2), and nearer to the Row, without danger 
of thrufting it down on the left fide, whilft the Plants 
are very {mall ; becaufe the Earth on the other fide 
ofthe Row, always bears againft it for its Support: 

_ But in the whole Hoeing, there is an open Furrow 
left the firft time on both fides of the Row, andthere 
is Danger of throwing it into one Furrow in plow- 
ing the other; or if the Row is not thrown down, 
it may be too much dry’d in hot Weather, by the 
‘Two Furrows lying too long Open: Yet when the 
‘Turneps are large before Hoeing, we need not fear 
either of thefe Dangers,in giving them a whole Hoe= 
ing; as Ihave found by Experience, even when 
there has been left on each fide of the Row, only a= 
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_ (1) But yet fometimes the Weeds. or other Circumftances, 
may make it proper to give them a whole Hoeing at firft. , 

(2) This Deep Plowing, fo dear to the Row, is very benefi- 
cial at firft; but afterwards when the Plants are grown large, 
and have fent their Roots far into the Intervals, 1t would al- 
moft totally dif-root them; and they being Annuals, might 
not Live long enough for a new ftock of Roots to extend fo 
far as is neceffary, to bring the Turneps to their full Bignefs. 

Note. At the laft Hoeing, we generally leave a Broad Deep 
Trench in the Middle of each Interval. | 


bout 
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bout Three Inches Breadth of Earth 3 tho’ it is not 
beft. to fuffer it to lic long Open (1). . | 

Dry Weather docs not injure Turneps when 
Horfe-Hoed, as it does fown ‘Turneps ; the Hand- 
Hoe does not go deep enough to keep the Earth 
moift, and fecure the Plants againft the Drought ; 
and that is the beft Seafon for Horfe-Hocing, which ~ 
can always keep the Roots Moift. 

Dung and Tillage together, will attain the necef= 
fary Degree of Pulveration, in lefs time than Plow- 
ing can do alone; therefore Dung is more ufeful for 
Turneps ; becaufe they have commonly lefs time to 
grow, than other Plants. 

Turneps of Nineteen Pounds weight I have feve-~ 
ral times heard of, and of Sixteen Pounds weight of- 
ren known; and ‘fwelve Pounds may be reckon’d 
the middle fize of great Turneps : And I can feeno 
Reafon, why every Turnep fhould not arrive to 
the full Bignefs of its Species, if it did not want 
Part of its due Nourifhment. 

The greateft Inconvenience, which has been ob= 
ferv’d in the ‘lurnep-Husbandry, is when they are 
Fed off late in the Spring (which is in many Places 
the greateft Ufe of them) there is not Time-to bring 
the Land inTilth for Barley,theLofs of which Crop, 
is fometimes more than the Gain of the Turneps: 
this is entirely remedied by the Drilling Method 3 
for by that, the Land may be almoft as well Till’d 
before the Turneps are eaten, or taken off, as it can 
afterwards. 


(1) Bucif the Weather prove Wet,we always fuffer thofe Fur- 
rows to lie Open until the Earth be dry enough to be turn’d 
back again to the Row, without fmearing or fticking together 5 
unlefs fuch Weather continues fo long, that the Weeds begin 
to come up, and then we throw back the Furrows to ftifle the 
Weeds, before they grow large, tho’ the Earth be wet, 


If 
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If Turneps be fown in “Fuxze, or the Beginning of 
hie the moft experienc’d Turnep-Farmers, will 
ave no more than ‘Thirty to a fquare Perch left in 
Hand-hoeing, and find that when more are left, the 
Crop will be lefs ; but in Drilling the Rows at fix 
Foot Intervals, there may be fixty (1) to a Perch 5 
and the Horfe-hoe, by breaking fo much more Earth 
than the Hand-hoe does, can Nourifh fixty Drill’d, 
as well as thirty are by the fowing Method, which 
has been made appear upon Trial ; but, Ithink, a- 
bout forty or forty-five better than fixty on a Perch; 
and the Number of Plants fhould always be propor- 
tion’d to the Natural and Artificial Pafture, which 
is to maintain them ; and fixty Turneps on a fquare 
Perch, at five Pound each (which is but a Third of 
the Weight of the large fize of Sheep-Turneps) 
make a Crop of above eighty Quarters to an Acre(2). 
When Turnepsare planted late (efpecially upon 
poor Ground) they may be a greater Number than 
when planted early; becaufe they will not have 
time enough of Heat to enjoy the full Benefit of 
‘Hoeing, which would otherwife caufe them to grow 
larger. 7 


(1) YetI think Sixty too many, unlefs the Soil be Rich, and. 
very well pulveriz’d. : 

(2) I] have had Turneps upon poor undung’d Land that weigh- 
ed Fourteen Pound a Piece; but thefe were only fuch as had 
more room than the reft. I have feen a whole Waggon-Load 
‘of Drill’d Turneps fpread on the Ground, wherein I believe one 
‘eould not have found One that weighed fo little as fix Pound $ 
or if the Rows had been fearched before they had been pull’d 
up, they would have weighed feven or eight Pound a piece 
“one with another ; we weighed fome of thei that were thir- 
teen, fome Fourteen Pound each, and yet they ftood pretty 
thick. There might be, as I guefs, about Fifty on a fquare 
Perch; but this Crop was on Sandy Land not Poor, and was 
Dung’d the third or fourth Year before,.and had every Yeara 
~ Hoed Crop of Potatoes, or Wheat, until the Year wherein the 
-Turneps were planted. 

| AQ The 
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The greateft Turnep-Improvement ufed by the 
Farmer, is for his Cattle in the Winter, One Acre 
of Turneps will then maintain more than Fifty of 
Meadow, or Pafture-Ground. 

’Tis now fo well known, that moft Cattle will 
eat them, and how much they breed Milk, €%c. that 
| I need fay nothing about it. 

_ Sheep always refufe them at firft, and unlefs they 
have caten them whilft they were Lambs, mutt be 
ready to flarve, before they will feed on them 3 tho” 
when they have tafted them, they will be fatted by: 
them: and I have feen Lambs of three Weeks old,, 
{coop them prettily, when thofe of a Year old (which: 
are called Tegs) have been ready to die with Hun-. 
ger amongft them; and for three or four Days would! 
not touch them, but at lait eat them very well. 

In fome Places the greateft Ufe of Turneps (ex-. 
cept for fatting Oxen and Sheep) is for Ews andl 
Lambs in the Spring, when natural Grafs is not: 
grown on poor Ground ; and if the artificial Grafs: 
be then fed by the common manner, the Crop willl 
be fpoil’d; and ic will yield the lefs Pafture all the: 
Summer: I have known Farmers, for that Reafon,, 
oblig’d to keep their Ews and Lambs upon Tur-- 
neps (tho’ run up to Seed) even until the Middle: 
of April. 

There are now Three Manners of Spending Tur-- 
neps with Sheep,amonegft which Ido not reckon the: 
‘Way of putting a Flock of Sheep into a large: 
-Ground of Turneps without dividing it ; for inthatt 

Cafe the Flock will deftroy as many Turneps in ai 
Fortnight, as would keep them well a whole Win-- 
ter.. . rer 
_. The firft Manner now in ufe is, To divide the 
Ground of ‘lurneps by Hurdles, giving them leave: 
to come upon no more at a time than they can eatt 
in one Day, and fo advance the Hurdles further in= 


to) 
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to the Ground daily, until All be fpent; but we 
muft obferve, that they never cat them clean this 
Way, but leave the Bottomsand Outfides of the Tur- 
neps, they have {coop’d, in the Ground.. Thefe 
Bottoms, People pull up with Iron Crooks, made 
for that purpofe; but their Cavities being tainted 
with Urine, Dung, and Dirt: from their Feet, tho’ 


the Sheep do cat fome of the Pieces, they wafte 


more, and many the Crooks leave behind -in' the 
Earth's, ‘and even what they do eat of this tainted 
Food, can’t nourifh them fo well.as that whichis 
trefh and cleanly. y oterd Svst “otred 

The Second Manner is, To Move the Hurdles 
every Day, as in the Firft; but that the Sheep may 
not tread upon the Turneps, they pull them up firft, 


and then advance the Hurdles: as. far daily, as the 


Turneps are pull’d up, and no. farther; by. this 
means there is not that Wafte madeas js in the other 


“Way, the Food. is eaten frefh and clean, and'the 


Turneps are pull’dup with lefs Labour.than their 
Pieces can be (1). 

_ The Third Manner is, To pull them up, andto 
carry them into fome other Ground in a Cart, or 
Waggon, and there {pread them every Day, on a 
Wew: Place, where the Sheep will ear them:upclean, 
both Leaf and Root: This is done when there is 
Land not far off, which has more Need of Dung, 
than that where the Turneps grow, which perhaps 
. ((Q) I have feen Three Labourers work every Day with their 
Crooks, to pull up thefe Pieces, which was done with much 
‘difficulty, the Ground being trodden very hard ‘by the Sheep; 
swhen one Perfon, in Two Hours Time, would have pull’d up 
all the whole Turneps daily, and the Sheep would have eaten 
them clean; but fo many of thofe Pieces were dry’d and fpoil’d, 
that after the Land was fown with Barley, they appeard very 
ahbick upon the Surface, and there could not be much lefs than 


Half the Crop of Turneps wafted, notwithftanding the Con- 
trivance of thefe Crooks. Q : 
2 1$ 
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is al{o too wetfor Sheep in the Winter, and then the 
‘Turneps will, by the too great Moifture and Dire 
of the Soil, fpoil the Sheep, and in fome Soils give 
them the Rot; yet fuch Ground will bring torth 
more and larger Turneps than Dry Land; and when 
they are carry’d off and eaten on plow’d Ground in 
dry Weather, and on Green-{werd in wet Weather, 
the Sheep will thrive much better 5 and that moift 
Soil, not being trodden by the Sheep, will be in 
much the becterOrder for a Crop of Corn.And gene- 
rally the Expence of Hurdles, and Removing them 
being faved, will more than countervail the Labour 
of carrying off the Turneps. 

Theie ‘Three Ways of {pending Turneps with 
Sheep are common’ to thofe Drill’d. and ‘ro thofe 
-Sown in the Random manner 5 but they muft al- 
ways be carry’d off for Cows and Oxen; both which 
will be well fatced by them, and fome Hay in the 
Winter; the Management of thefe is the Butinefs of 
a Grazier. - ASTI EES | 
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“« FIO’ all forts of Vegetables may have 
great Benefit from the Hoe, becaufe it 
fupplies them with Plenty of Food, at 
‘the time of their greateft Need, yet they, 
do not all equally require Hoeing; but the Plant 
that is to live the longeft, fhould have the largeft. 
Stock of Suftenance provided for it: generally » 
Wheat lives, or ought to live, longer than other’ 
- fortsof Corn; forif it be not fown before Spring, , 


~ Sts Grain will be thin, and have but little Flour in: 
it, which is the only ufeful part for making Bread.. 
: And 


GuarXl. -Of WH E AT. 107 
And when fown late in the Winter, ’tis in great 
Danger of Death from the Frof, whilft weak and 
tender, being maintain’d (as a Fetus) by the um- 
bilical Veffels, until the Warmth of the Sun enables 
it tofend out fuficient Roots of its ownto fubfift on, 
without help of the Ovum. — | GY 
-'To prevent thefe Inconventencies, Wheat is ufu- 
ally fown in Autumn, hence having about Thrice 
the time to be matntain’d that Spring Corn hath, it 
requires a larger Supply of Nourifhment, in pro- 
portion to that longer time; not becaufe the Wheat 
in its Infancy confumes the Stock of Food, during 
the Winter, proportionably to what it does after- 
wards; but becaufe, during that long Interval be+ 
twixt Autumn and Spring Secd-times, moft of the 
Artificial Pafture is Naturally loft, both in light and 
in ftrong Land. - © boa 

For this very Reafon is that extraordinary pains 
of Fallowing and Dunging the Soil, neceflary to 

Wheat ; tho’ notwithftanding all that Labour and 

Expence, the Ground is generally grown fo ftale 
by the Spring, and fo little of the Benefit ot that 
chargeable Culture remains, that, if part of the 
fame Field be fown in the Beginning of pri/, upon 
frefh plowing, without the Dung or Year’s Fallow, 
it will be as great or a greater Crop, in all refpedts, 
except the Flour, which fails only for want of Time 
to fill the Grain. g TA 3 

Poor light Land,by the common Husbandry, muft 

be very well cultivated and manur’d, to maintain 
Wheat for a whole Year, which is the ufual ‘Time 
it grows thereon ; and if it be fown late, the great- 
eft part of it will feldom furvive the Winter,’ on 
fuch Land ; and if it be fown very carly on ftrong 
Land, tho’ rich, well rill’d and dung’d, the Crop 
_ will be worfe than on the poor light Land fown ear- 
dy. Somuch do the long Winter’s Rains caufe the 


Earth 
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Earth to fubfide, and the divided parts to coalefce 
and lock.out the Roots from the Stock of Provifion, 
which tho’ it was laid in abundantly at Autumn, the 
Wheat has no great occafion of, until the Spring, 
and then the Soil is become too hard. for the Roots 
to penetrate ; and therefore muft ftarve (like Tan- 
talus) amidft Dainties, which may tempt the Roots, 
but cannot be attain’d by them. * 

But the New Method of Hoeing gives, to ftrong 
and.to light Land, all the Advantages, and rakes a- 
way all the Difadvantages of both, as appears in the 
Chapters of Tillage and Hoeing,. By. this Method the 
ftrong Land may be planted with Wheat. as early. as 
the light (if plow’d dry) and the Hoe-Plow can, if 
rightly apply’d, raife a Pafture to it, equal to that 
of Dung in both forts of Lands 2 

About the Year 1701, when I had contrived my 
Drill for planting St. Foin, Imade ufe of it alfo'for 
Wheat, drilling many Rows:at once, which mdde 
the Work much more compendious, and perform’d 
it much better than Hands could do, making the 
Channels. of a Foot diftance, drilling in the Seed 
and covering it, did not in all. amount to more than 
Six-pence per Acre Expence, which was above ten 
times overpaid by the Seed that was faved ; forOne 
Bufhel to an Acre was the Quantity drill’d; there 
remain’d then no need of Hand-work, but for the 
Hoeing ; and this did coft from Half a Crown to 


Four Shillings per Acre. ‘This way turn’d to a ve-_ 


ry good Account, and in confiderable Quantities 5 
it has brought as good a Crop of Wheat on Barley 
Stubble, as that fown the common way on Summer 


Fallow ; and when that fown the old way, onthe _ 


fame Field on Barley Stubble, entirely fail’d, tho’ 
there was no other Difference but the Drilling and 
Hoeing. It was alfo fuch an Improvement to the 
Land,that when one part of a-ftrong whitifh Ground, 

all 


| 
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all of equal Goodnefs, and equally Fallow’d and 
Till’d, was dung’d and fown in the common Man- 
ner, and the other part was thus drill’d and Hand- 
Hoed without Dung, the Hoed part was not only 
the beft Crop, but the whole Piece being Fallow’d 
the next Year, and fown all alike by a ‘Tenant, the 
Hoed part produc’d fo much a better Crop of Wheat 
than the dung’d part, that a Stranger would have 
believ’d by looking on it, that that part had been 
dung’d which was not, and that part not to have been 
dung’d which really was. 

_Scaree any Land is fo unfit, and ill prepar’d for 
Wheat, as that where the natural Grafs (1) abounds, 
moft other forts of Weeds may be dealt withal 
when they come among Drill’d Wheat ; but ’tisim- 
poffible to extract Grafs from the Rows, therefore 
let that be kill’d before the Wheat be planted. 

The Six-Foot Ridges being Eleven, or Sixty-fix 
Foot, which isa Acre’s Breadth, ought to be made 
Length-ways of the Field, if there be no Impedi- 
ment againftit 5; asifit be a Hill of any confidera~ 
ble Steepnefs, then they muft be made to runupand 
down, whether that be the Length or Breadth of 
the Piece; for if the Ridges fhould go crofs fuch a 

Hill, they could not be well Horfe-hoed ; becaufe 
it would be very difficult to turn a Furrow upwards, 
clofe to the Row above it, or to turn a Furrow 
downwards, without burying the Row below it; 
and even when a Furrow is turn’d from the lower 
Row, enough of the Earth to bury that Row will 
be apt to run over onthe left fide of the Plow; un- 
lefs it goes at fuch a Diftance from the Row, as to 
give it no Benefit of Hoeing. | 


i C 1) One Bunch of natural Grafs. Trafplanted by the Plow 
intoa Treble Row of Wheat, will deftroy almoft a whole 
Yard of it. 

The 
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Thefe Ridges thould be made ftraight and equal, 
and to make them ftraight (1) all good Plowmen 


know how ; and they will by fetting up Marks to - 


look at, plow in a Line like the Path of an Arrow: 
But to make the Ridges equal, ’tis neceflary to mark 
out 2 Number of them, before you begin to plow, 
by fhort Sticks fet up at each End of the Piece, and 
then ifone Ridge happen to bea little too broad, the 
next may be made the narrower; for if the Plow 
comes not out exactly at the fecond Stick, the two 
Ridges may be made equal by the next Plowing or 
by the Drilling ; but if many contiguous Ridges 
fhould be too wide or too narrow, *twill be difficult 
to bring them all to an_cquality afterwards, with- 
out levelling the whole Piece, and laying out the 
Ridges all anew. | 

The exact Height of Ridges which is beft I can- 
not determine (2), a different Soil may require a 
different Height, according to the Depth, Richnefs, 
and Pulveration of the Mould. As Wheat covets 
always to liedry in the Winter, fo there is no other 
way to keep it fo dry as thefeRidges; for when they 
are after the firft Hoeing about Eighteen Inches 
broad, with a Ditch on each fide, of almoft a Foor 
deep,’ the Rain-Water runs off fuch narrow Ridges 


Cee ee een nee en nnn ———————————Ve 


(1) But if the Piece be of fuch a crooked or Serpentine Form, 


that theRidges cannot well be plow‘d ftreight the firft Time, tis — 


beft to Drill it upon the Level; and thenthe Marking Wheels 
may direct for making the Rows all parallel and equidiftant, 
which will guide the Plow to make all the Ridges for the next, 
and.all the fubfequent Crops as equal. 


(2) I find by meafuring my Wheat Ridges in. the Spring, . 


that none of them are quite a Foot High; and fome of them 
only Six Inches; but I know not how much they have fubfided 
in the Winter; for they were certainly Higher when. firft 


matte. 


as. 
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as faft as it falls, and much fooner (1) than’tis pof- 
fible for it to do from broad Ridges. 

And the deeper the Soil, the more occafion there 
commonly is of this high Situation; becaufe fuch 
Land is wetter, for the moft part, than thallow 
Land, where we cannot make the Furrows fo deep, 
nor the Ridges fo high (2), asin deep Land; for 
we muft never plow below the Staple. I fee the 
Wheat on thefe Hoed Ridges flourifh, and grow vi- 
goroufly in wet weather, when other Wheat looks 
yellow and fickly. ) 

‘The fame wide Interval, which is Hoed betwixt 
Ridges the firft Time, with two Furows, muft have 
had four Furrows to Hoe it on the Level; or elfe 
the Furrow, that is turn’d from the Row, would 
rife up, and a great part of it fall over to the left 
Hand, and bury the Row; but when turn’d from 
a Ridge, it will all fall down to the right Hand. 
~ You muft not leave the Tops of the Ridges quite 
fo narrow and fharp for Drilling of Wheat, as you 
may for Drilling Turneps; Wheat being in Treble 
Rows, but Turneps generally in fingle Rows (3). 
This is our Method of making Ridges for the firft 
Crop of Drill’d Wheat. 

But the Method of making Ridges for a fucceed- 
ing Crop, after the former is Harvefted, is beft per- 
form’d as follows: In making Ridges for Wheat af- 
ter Wheat, you muft raife them to their full Height, 


(1) Water, when it runs off very foon, is Beneficial, as is 
feen in water’d Meadows; but where it remains long on, or 
very near the Bodies of Terreftrial Plants, it Kills them, or at 
Jeaft is very Injurious to them. 
(2) If we fhould make our Ridges as High on a fhallow Soil, 
as we may on a deep Soil, there would bea Deficiency of Mould 
in the Intervals of equal Breadth with thofe of a deep Soil. 
(3) A fingle Row taking up lefs of the Breadth, may be af- 
forded to have more of the Ridge’s Depth ; becaufe it leaves 
the Interval Wider. . 
before 
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before you plow the old Partitions, with their Stub- 
ble, up to them ; for if you go about to make the 
Ridges higher alterwards, the Stubble will fo mix 
with the Mould of their Tops, that it may not on- 
ly be a Hindrance to the Drill, but alfo to the firft 
Hoeing; becaufe if the How-Plow goes fo near 
to the Rows as it ought, it would be apt to tear 
out the Wheat-Plants along with the Stubble. 

In Reaping, we cut as near as we can to the 
Ground (1), which 1s eafily done, becaufe the Stalks 
ftand aJl clofe together at Bottom, contrary to thofe 
of fown Wheat. : 

I find this Stubble, when ’tis only mixt with the 
Intervals, very beneficial to the Hoeing of my 
Wheat ; but I know not whether it may be fo in 
Rich Miry Land. 

As foon as conveniently you can, after the Crop 
of Wheat is carry’d off (if the Trench in the Mid- 
dle of each wide Interval be left Deep enough by 
the laft Hoeing) go as near as you can to the Stub= 
ble with a common Plow, and turn two large Fur- 
rows into the Middle of the Interval, which will 
make a Ridge over the Place wherethe Trench was: 
Butifthe Trench be not deep enough,go firft in the 
Middle of it with one Furrow ; which, with two 
more taken from the Ridges will be three Furrows. 
in each Interval; continue this Plowing as long as: 
etn ienenneienecneinamenenensinton 


(1) When the’ Wheat is reap’d very low, the Stubble is no 
sreat Impediment ; and I do this when I am forc’d to enlarge | 
the Breadth of my Ridges, or to change their Bearing, as I do | 
when I find it convenient for them to point Crofs-ways of the: 
Field inftead of Length-ways; as if one End of it be wetter 
than the other ; For “tis inconvenient, that one End of a Ridge’ 
fhould bein the wet Part, and the other in the dry; becaufe, 
in that Cafe, we cannot Hoe the dry end without Hoeing the: 
wet at the fame time ; and whilft we attend for the wet part | 
to become dry, it may happen, that the Seafon for Hoeing the: 
Whole (if the Quantity be great) may be loft, . 


the. 
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the dry Weather lafteth ; and then finifh, by turn. 
ing the Partitions (whereon the laft Wheat grew) up 
to the new Ridges, which is ufually done at Two 
great Furrows. You may plow thefe laft furrows, 
which compleat the Ridges, in wet Weather. 

To make a Six-Foot Ridge very high, will fome- 
times require more Furrows ; as when the Middle 
of the Intervals are open very wide and deep, then 
Six Furrows to the whole Ridge may be neceflary, 
and they not little ones; and the Seafon makes a 
Difference, as well as the Size of the Furrows, for 
when the Fine Mould is very dry (which 1s beft) it 
will much of it run to the left Hand before the Plow, 
and alfo more will run back again to the left after the 
Piow is gone paft it. | | | 

But when fuch Ridges have been made for Wheat, 
and the Seafon continues long too Dry for Planting 
it, and the Stubble not thrown up, we then Plow 
one Deep Furrow on the Middle of each Ridge, 
and then plow the whole Ridge at Four Furrows 
more, which will raife 1¢ very high. ‘This way of 
Re-plowing the Ridges, moves all the Earth o 
them, and yet is done at Five Furrows. | 

‘The Furrows, neceflary for railing up the Ridges, 
muft be more or fewer, in regard to the Bignefs of 
them ; becaufe Six {mall Furrows may be lefs than 
Four great ones. *Tis not beft to Plow the Stub- 
ble up to the Ridges, until juft before Planting (¢- 
{pecially in the early plowing) becaufe that. will 
hinder the Re-plowing of the firft Furrows, which, 
if the Seafon continues dry, may be neceflary : Some- 
times we do this by Opening one I*urrow in the 
Middle of the Ridge, fometimes two, and after- 
wards raife up the Ridges again; and when they 
are become moift enough at’Top (the old Partiti- 
_ ons being plow’d upto them) we harrow them once 
_ (anel that only Length-ways) and then drill them. 

: Ka There 
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There is a Neceffity of plowing the old Partitions 
‘up tothenew Ridges, to fupport their other Earth 
from falling down by the Harrowing and Drilling, 
which would elfe make them level. | 

Our Ridges, after the firfttime of plowing, excel 
common Ridges of the fame Heighth;. becaufe thefe 
tho’ as deep in Mould at the Tops, have little of it 
Till’d at the laft Plowing ; but ours, being made 
upon the open ‘Trenches, confift of new till’d pul- 
veriz’d Mould, from Top to Bottom. 

’*Tis a general Rule, ‘That all forts of Grain and 
Seeds profper beft, fown when the Ground is fo 
dry, as to be broken into the moft’ parts by the 
Plow. The Reafon why Wheat is an Exception 
to that Rule 1s, becaufe it muft. endure the Rigours 
of Winter, which ’tis the better able to do, by the 
Earth’s being prefs’d, or trodden harder and clofer 
to it (1), asit is when moved wet. 

If Wheat were as hardy as Rye, and its Roots as 
patient of Cold, it might, no doubt, be fown in as 
dry a Seafon as Rye is, and profper the better for 
it, as Rye doth. ‘This will appear, if Wheat and 
Rye be both fown in the fame dry Seafon, after the 
Winter is over. | 

But as Wheat requires to have the Earth lie har- 
der on, and about it, in the Winter; fo it alfo re- 
quires more Dung (or fomewhat elfe) to diffolve 
the Earth about its Roots, after the cold Winter is 
paft, than Rye doth, whofe Roots never were fo 
much confined. | 

*Tis another general Rule, that all forts of Vege- 

ad SS BOTS i he ec RAL 
(1) ’Tis for that Reafon, that Farmers drive their Sheep over — 
very light Land, as foon as ’tis fown with Wheat, to tread 
the (Top or) Surface of it hard; and then the Cold of the 


Winter cannot fo eafily penetrate, to kill the Roots of the 
tender Plants. | 


tables 


Cuap. XI. Of WHE AT. 115 
tables thrive beft, when fown on frefh till’d Ground, 
immediately after ’tis plow’d. . 
- Wheat is an Exception to this Rule alfo; for ’tis 
better to plow the Ground dry, and let it lie till the 
Weather moiftens it (tho’ it be feveral Weeks) and 
then Drill the Wheat: The Harrows and the Drill 
will move afufficient part of the Ground, which will 
ftick together for Defence of the fmall Roots, dur- 
ing the Winter, the reft of the Mould lying open, 
and divided underneath until Spring, to Nourifh 
them. | 

There is a fort of binding Sand, that requires not 
only. to be plow’d dry, but fow’d dry alfo ; or elfe 
the Wheat will dwindle in the Spring, and fail of 
being:a tolerable Crop. eat 

But what I mean by dry plowing, is not that the 

Land fhould always be fo void of Motfture, as that 
the Duft fhould fly ; but ic muft not be fo wet, as 
to ftick together (2). Neither fhould we Drill 
when the Earth is wet as Pap, it fuffices that it be 
moift, but moifter in light Land, than in ftrong 
~ Land, when we Drill. | 

If the two Furrows, whereon the Treble Row 
is to ftand, be plow’d wet, the Earth of the Parti- 
tions may grow fo hard by the Spring,thatthe Roots 
cannot run freely therein, unlefs there be Dung to 
ferment and keep it open. | 

So we fee that a fteep Bank, made of wet Earth, 
will lie faft for feveral Years, when another made . 
of the fame Earth dry, will moulder, and run down 
very foon ; becaufe its parts have not the Cohefion 
that holds the other together, it continues open and 
more porous, and crumbles continually down. . 

I have feen Trials of this Difference betwixt plow- 
ing Dry, and plowing Wet, for planting of Wheat, 


(2) But the drier ’tis plow’d the better. 


Both 
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both in the Old way and in the Drilling way, but 
moftin the latter ; and never faw an Inftance where 
the Dry plowing did not outdo the Wet; if the 
Wheat was not planted thereon before the Earth 
was become moift enough at ‘Top. | 

And ftrong Land plow’d wet in November, will be 
harder in the Spring, than if plow’d dry in Auga/t ; 
tho’ it would then have Three Months longer to 
lie. : 

After Rain, when the Fop of the Ground is of a 
fit Moifture for Drilling, Harrow it with two light 
Harrows, drawn by a Horfe going in the Furrow 
betwixt two Ridges; once will be enough, the 
Furrow being juft broke to level, or rather fmooth 
it for the Drill. | | 

Ifthe Veerings (1) whereon the next Crop is to 
ftand, be plow’d Dry, we may Drill at any time 
during the common and ufual Wheat-Seed-Time, 
that is proper for the fort of Wheat to be drill’d, 
and the fort of Land,whether that be early or late, we 
may drill earlier, but not /ater than the fowing Far- 
mers. But I have had good Crops of Wheat drill’d 
at all times betwixt Harveft and the Beginning of 
November. | bal 

For the Benefit of the middle Rows, ’tis better 
not to drill Wheat on ftrong Land before the ufual 
Seafon ; becaufe the later ’tis planted, the more o- 


ee Tt Ld Gta fake on ee ee ee 
(1) The Word Veering is, I believe, taken from the Seamen, | 


and fignifies to Turn ;. it is the Plowman’s Term for turning 
two Eurrows toward each other, as they muft do to begin a 
Ridge ; and therefore they call the Top of a Ridge, a Veering; 
they call the two Furrows that are turn’d from each other at the 


Bottom, between two Ridges, a Henting; i, e. an Ending ;.be- 


caufe it makes an End of plowing Ridges. 

Our Intervals wholly confift either of Veerings or Hentings ; 
when two Furrows are turn’d from the Rows, they make a 
Veering 5 when turn’d towards the Rows, they area Henting, 
which is the deep wide Trench in the Middle of an Interval. 


pen 


{ 
| 
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nen the Partitions will be for the Roots of thofe 
2ows to run thorough them in the Spring: and yet 
if the Earth of the Partitions be plow’d very wet, 
tho’ late, they may be harder at the Spring, than 


thofe which are plow’d early and dry. 


There is a fort of Wheat call’d by fome Smyrna 
Wheat, it has a prodigious large Ear, with many 
leffer (or collateral) Ears, coming all round the 
Bottom of this Ear; as it is the largeft of all forts 
of Wheat, fo it will difpenfe with the Nourifhment 
of a Garden, without being over-fed, and requires 
more Nourifhment than the common Husbandry 
will afford it; for there its Ears grow not much big- 
‘ger than thofe of common Wheat; this I believe to 
be, for that Reafon, the very beft fort for the Hoe- 
ing Husbandry ; next to this 1 efteem the White- 
Cone Wheat, then the Grey-Cone. I have had ve- 


_ ry good Crops from other forts, but look upon thefe 


to be the beft. 

When Wheat is planted early, lefs Seed is re- 
quired, than when late ; becaufe lefs of it will die 
in the Winter, than of that planted late, and it has 
more'time to Tiller (1). 3 

Poor Land fhould have more Seed than rich Land, 
becaufe a lefs Number of the Plants will furvive the 
Winter on poor Land. | 

The teaft quantity of Seed may fuffice for rich 
Land that is planted early ; for thereon very few 
Plants will die: and the Hoe will caufe a {mall Num- 
ber of Plants to fend out a vaft Number of Stalks, 
which will have large Ears, and in thefe, more than 
in the Number of Plants, confifts the Goodnefs of a 
Crop (2). fi 

(1) To Tillery’ isto branch out into many Stalks, and is the 
Country Word that fignifies the fame with Fruticare. 

(2) A too great Number of Plants do neither Tiller, nor 


‘produce fo large Ears, nor make half fa good a Crop, asa bare 
competent Number of Plants will, ~ i 


Another 
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Another thing muft be confider’d, 1n order to find 
the juit Proportion of Seed to plant ; and that is, 
that fome Wheat has its Grains twice as big as other 
Wheat of the fame fort, and then a Bufhel (1) will 
contain but half the Number of Grains; and one 
Buthel of {mall-Grain’d Wheat will plant as much 
Ground as two Bufhels of the large-Grain’d ; for in 
truth ’tis not the Meafure of the Seed, but the Num- 
ber of Grains, to which refpect ought to be had in 
Apportioning the Quantity of it to the Land. 

Some have thought, that a large Grain of Wheat 
would produce a larger Plant than a {mall Grain, 
but I have full Experience to the contrary. ‘he 
{mall Grain indeed, fends up its firft fingle Blade in 
Proportion toits own Bulk ; but afterwards becomes 
as large a Plant, as the largeft Grain can produce, 
ceteris paribus. 

Six Gallons of middle-fiz’d Seed we moft com- 
monly drill on a Acre; yet on rich Land planted 
early, Four Gallons may fuffice ; becaufe then the 
Wheat will have Roots at the Top of the Ground 
before Winter, and Tiller very much, without dan- 
ger of the Worms, and other Accidents that late 

lanted Wheat is liable to. 

If it’s Drill’d too thick, ’twill be in danger of 
Falling ; if too thin, it may happen to Tiller fo 
late in the Spring, that fome of the Ears may be 
blighted, yet a little thicker or thinner does not 
matter. ; 

As to the Depth, we may plant from Half an 
Inch to Three Inches Deep: If planted too Deep, - 
there is‘more Danger of its being eaten off by 
Worms, betwixt the Grain and the Blade (2); for 

(1) One Bufhel contains Seventy Pound of the beft Wheat. 

(2) A Wheat Plant, that is not planted early, fends out no 
Root above the Grain before the Spring ; and 1s nourifh’d all 
the Winter by a fingle Thread, proceeding from the Grain ug 


to the Surface of the Ground, 
as 
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as that ‘Thread is the Thread of Life during the Win- 
ter (if not planted early) fo the longer the Thread 
is, the more danger will there be of the Worms(1). 

"Tis a neceflary Caution to beware of the Rooks, © 
jaft as the Wheat begins to peep; for before you 
can perceive it to be coming up, they will find it 
and dig it up to eat the Graim 3 therefore you muft 
keep them off for a Week or Ten Days, and in that 
time the Blade will become Green, and the Grain 
fo much exhaufted of its Flour, that the Rooks think 
‘it not worth while to dig after it. 

But the Rooks do not moleft Wheat that is plan- 
ted before or a little after St. Michael; for then 
there remains Corn enough in the Fields, which is 
left at Harvett above Ground, that Rooks vrefer al- 
ways before Corn which muft coft them the Labour 
of digging to find it. 


Of Partitions between Double, Treble, and 
Quadruple Rows. : 


The double Row has but one Partition, and this 
is beft_ to be ufed when the Land is fufpeéted to be 
full of the Seed of fuch Weeds as mutt be taken out 
by the Hand-Hoe ; in this Partition while they are 

oung, thofe which come up in the very Rows, may 
¢. pull’d out when they are grown toa properBig- 
nefs. r 

This Partition I fhould choofe to have a Foot 
(2) wide, becaufe I have had whole Fields drill’d, 
} all 


pare 


(1) Becaufe the Worms can more eafily find a Thread, that 
extends by its Length to five or fix Inches Depth, than one 
which reaches but one Inch : and befides, the Worms in Win- 
ter do not inhabit very near the Surface of the Ground ; and 
‘therefore alfo mifs the fhort Threads# and meet with the long 

ones, - 
(2) But the igerenice betwixt a Foot and Fourteen Inches 
Wage is 
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all at that Diftance, Hand-Hoed at the Expence of 
Four Shillings per Acre; and therefore when there 
is but one Foot in fix, it ought to coft but a pro- 
portionable Price per Acre. 

The common Width of'the two Partitions of the 
treble Row is, either feven or eight Inches each. 
To find out the beft Diftance of planting thefe 
Rows, I made one of the Partitions fix Inches, and 
the other nine Inches; and they being harrow’d by: 
a common Harrow, whofe Tines covering the Rows, 
fometimes from one fide, fometimes from the other’ 
fide, made thofe Partitions yet more unequal 5 in: 
thefe I obferv’d all the Spring-time, that in moft: 
Places, that outfide Row which was neareft to the: 
middle Row, was lefs than the other outfide Row’ 
which was farther from it (1): And that, that leaft: 
outfide Row was only equal to the middle Row,, 
the other much exceeding either of thefe, but yet: 
there was not this Difference in all Places; becaufe: 
perhaps, the Hoe-Plow did not in thefe Places gop 
fo near to that Row, on the fide of the narrowert 
Partition, as it did to the other outfide Row. 

I have for fome Years planted my treble Rows att 
feven Inches afunder, and find them fuccced betterr 
than tn wider Partitions: I cbferve that the betterr 
the Land is, either by Nature or Culture, the lefss 
Difference there is between the middle Row, andi 
the two outfide ones, both at feven Inch and eightt 
Inch Partitions. ‘The greateft Difficulty is to de= 
“termine the moft proper Width of Partitions 5} 
for if they are too Narrow, then all the Rows: 


pllaerenn ierdeantarsctieacedss Rely StS eh LE eae yd Sabie: 

is fo little, that tis fcarce worth while to fet a Drill on pur-- 

pofe; bur to plant thefe doubleRows at the common Diftancee 

of Fourteen Inches, without altering the Drill. Or if the mid 

dle Row be planted, we can eafily chop it out along with thee 

Weedsin the Spring, if We find it neceffary. 

3 ( 1) This Obfervation was before I planted my Rows on hight | 
idges. | | 


, . mayy 
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may fuffer by Injuring one another, before the time 
wherein they are fupply’d with freth Nourifhment 
from the Hoed Intervals; and -if the Partitions are 
too Wide, the middle Row will fuffer by the too 
great Diftance there is for its Roots to pafs tho- 
rough, before they can enter the itdeyral 

In a large poor Field, drilld with Wheat in dou- 
ble Rows, the Partition not being confin’d, was un- 
equal, and more unequal than is ufual, even when 
the Partition is the Parting (1) Space, as it was here. 
After this Wheat was taken off, I obferv’d by the 
Strength of the Stubble, that in thofe Places where 
the Partition hhappen’d to be but four or five Inches, 
the Stubble was as thick, and as ftrong as where the 
the Partition was Eighteen Inches, or more; but 
where the Rows came nearer together than four or 
five Inches, fo as to appear like one fingle broad 
Row, the Stubble was {maller and weaker. 

Hence it may be inferr’d, that where this Parti- 
tion was wideft, it gave no more Nourifhment to 
the ‘T’'wo Rows (in Summer) than what was balan= 
ced by the greater Diftance their Roots had to pafs, 
before they could reach thorough to the oppofite 
Intervals; and the wider this Partition is, the fewer 
of the Roots will pafs through it; for theRoots go= 
ing every way from a Plant, fomewhat like the Rz- 
dit of a Cirele from its-Center, each Row, to each 
Plant, in its oppofite Row being as the Chord of ai 
Arch, the farther ’tis from each oppofite Plant, or 
Center, the fewer of the Radii, or Roots, wil be. 
interfected by that Row. | : 


(1) The Parting Space is that Diftance which the Drill leaves 
betwixt the Rowit plants in going one Way, and that Row 
which it makesin returning back ; this Diftance cannot be fup- 
pofed to be fo exaétly equal in all Places, as thofe Diflances 
which are confin’d.as being made betwixt the Shares of the Dril! : 
_ for when the Drill has two Shares, the Space or Diftance be. 

twixt them cannot vary. - 


S 2 But 
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But as for the Rows that approach’d too near to- 
gether, they were ftunted at firtt, whilft they were 
young ; (and before they could have the Benefit of 
Hocing) for the two Rows having then as it were, 
no Partition between them, could have but half the 
Nourifhment they would have had, if the Partition 
had been wide enough to Half maintain them in 
their Infancy. 

I have notas yet made a Drill on purpofe forQua- 
druple Rows, but I make fome of thofe Rows every 
Year with my Treble Drill, in this manner, wz. 
take offthe Fore-Hopper,and the Drill plants four- 
teen Inches afunder, and then the Horfe returning 
back, goes on one of thefe two Rows, and plants 
one more Row, betwixt the other two, and one on 
the Outfide, this makes a Quadruple Row ; but 
then its Partitions are always uneven, which gives a 
much better Direction how wide to make the Parti~ 
tions, than if they were even ; for the farther thefe 
two middle Rows are from one another, the nearer 
they are to the outfide Rows, and the wider is the 
middle Partition ; but the nearer the middle Rows 
are to one another, the farther they muft be from 
the outfide Rows. In this laft Cafe I obferve, that 
the two middle Rows, when very near together, 
weigh lefs than the one middle Row on the Ridge 
of equal Height next adjoining; but in the other 
Cafe, whenthe middle Rows are nearer, v2. at the 
Diftance of fix Inches, from the Outfides, their Pro-_ 
duce is much larger than one middle Row. Hence | 
I conclude, that Quadruple Rows fhould have fix | 
Inches Partitions, the Ridges rais’d high on good 
Ground well pulveriz’d, to keep the Plants from be-- 
ing ftunted when young; and the Land fhould be 
made pretty clean from Weeds. 

Thefe Three Partitions being only eighteen Inch-. 
es, will not occafion a much greater Breadth of! 

| Ridges: 
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Ridges than Treble Rows, which have only two — 
Partitions, | 

Neither of the two middle Rows in a Quadruple 
Row, planted on the Level, is fo good as the one 
middie Row in a Treble Row, the Partitions in 
both being feven Inches ; and there can be no other 
. Reafon for that Difference, but that the one middle 
Row has only one Partition, and one Row to pafs 
through on each fide of it, before its Roots reach 
into the Two Intervals 5 but each of the two mid- 
dle Rows have Two Partitions, and T'wo Rows on 
one fide to pafs, e’er they reach the Interval on that 
fide ; fo that the fingle middle Row has the Benefit 
of two Intervals, and each of the double middle 
Rows has only the Benefit of one Interval. 

This Difference is alfo a Proof, that the mid- 
dle Rows do receive Nourifhment from the Inter- 
vals, for elfe the one middle Row, and each of the 
two would be all Equal. 

If by the Shallownefs of the Soil, the Narrow- 
nefs of the Plow, or by any other Caufe, the Fur- 
rows are too fmall to raife the Ridges high enough 
at Once, you mutt raife them higher at ‘Twice Plow- 
ing 5 or clfe expect that the middle Row will be the 
lefs, for want of more Pafture underneath it ; be- 
caufe ic muft have Narrow Partitions, that it may 
be the nearer to the Intervals, and therefore the 
Pafture that is wanting (in the Partitions on each 
fide) cannot be fupply’d but from below, until the 
Roots reach the Intervals. ) 

The middle Row muft not be too Numerous in 
Plants ; for then they will be the weaker, and lefs 
able to fend out their Roots into the Intervals, ear= 
ly in the Spring; and indeed ifthe outfide Rows are 
too thick in Plants, they will rob the middle Row 
the more when young ; and afterwards their Roots 
will form the thicker Hedges, to obftruct thofe of | 

the 
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the middle Row from pafling fo eafily out of the 
Partitions. I remember that the Roots of my Row 
that I found had reach’d the Interval at Eighteen 
Inches Diftance (which was then the full Height of 
the Plants) having firft pafs’d through another Row 
in their way, both thefe Rows were Thin of Plants; 
planted late, the Land made very fine, being a Fri- 
able Soil, all which made fome little amends for the 
want of Ridges ; this Land being planted upon the 
Level. 

But yet I always find that Ridges, by the Ad- 
vantages they have above Land that is Level, do 
(cateris paribus) bring the beft Crop, and are more 
eafily managed (1). 

Fune 1.9, 1731. 1 could never until this Year, 
bring my middle Rows to be any thing near equal 
to the outfide Rows, but now I have done it, both 
in the Treble and Quadruple. 

The Earth was all thrown out of the Middle of 
the Intervals before laft Harveft, being firft well 
pulveriz’d; then fome time after Harvett, this Barth 
when dry, was raifed up to a pretty high Ridge, in 
the middle of each Interval from whence it wastaken 5 
and when the Weather had made it fufficientl y moift, 
the Wheat was Drill’d thereon,with feven Inch Parti- 
tions: ‘This Wheat flourifh’d all the Winter and 


——.4 


(1) °Tis no fmall Advantage in this Management, that whe- 
ther the Veering or the Henting be left in the Interval by the 
Hoe-plow, all the Furrows in a whole Field lie continually o- 
pen; fo that the Mafter cannot be cheated by his Plowmen, 
who might otherwife perfuade him they plow’d deep when they 
plow fhallow. But in common plowing, all the Furrows 
may be fhallow, except the laft two of every Ridge, which has 
perhaps forty Furrows, thirty-eight of which lying always co- 
verd, “tis not eafy to know how deep they are plow’d : And 
of all the Villanies of Englifh Plow-Servants, This Trick of 
plowing too fhallow, has Undone the moft Farmers. | 


Spring, 
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Spring, and the middle Rows feem equal to the 
outfide Rows, by their Colour and Height, both in 
the Treble and Quadruple, all being much ftronger 
than the adjoining fown Crops, tho’ on Dung’d Fal- 
lows Four Times Plow’d, and mine being without 
Dung for many Years patft. 

The deep pulveriz’d Mould keeps the Plants 
ftrong in the Winter and Spring, which enables the 
middle Row to fend out its Roots the more vigo= 
roufly through the Roots of the outfide Rows 5 
which Rows, if they were on fhallow Mould, would 
bar in the Roots of the middle Row, becaufe the 
Roots are thickeft near the Stems. 

When the Plants of the middle Row are too nu- 
merous for the Pafture of the Partitions, for want 
of a fufficient Depth of pulveriz’d Earth, they are 
weak and unable to fend out their Roots vigoroufly 
enough, to reach the Intervals in time ; alfo when 
the Plants of the outer Row are too numc¢rous on a 
fhallow Mould, the Roots of thefe, which are al- 
ways thickeft near the Bottom of the Stems, make 
a Septum or Hedge betwixt the Roots of the mid- 
dle (or inner) Row and the Interval, this very much 
obftruéts their Paflage; © but when the pulveriz’d 
Mould is deep under the outfide Row, then the 
Roots of it are thinner below, and admit the Roots 
of the middle Row to pafs through among and be- 
tween them there. 

But ifthe Hoe-Plow does not at the firft Hoeing 
go deep and near to the Rows, the fubfided Earth 
will, efpecially in ftrong Land, be as a Wall to con- 
fine the Roots of all the Rows from entering the 
Interval in the Spring and Summer, which is the 
time they require moft Nourifhment from it. 

Experience has fhewn me this Year, that this ts 
the Reafon that the middle Row falls fhort of, or 


equals the outfide Row ; for in about fixty - 
| of 
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of Wheat I now have near ripe, there is not one 
Row whether Treble or Quadruple, wherein the 
middle Row (or Rows) do not fucceed according 
as they are managed, by the one or the other Method, 
vize where any middle (or inner) Row has a com- 

etent Number of Plants, ftanding on a competent 
¥ hicknefs of fufficiently well pulveris’d Earth, and 
its outfide Row the fame whereunto the Hoe-Plow 
has went deepand very near,fuch middle Row equals 
the outfide Row ; but where ever any of thefe Cir- 
eumftances are wanting, the middle Row falls fhort 
more or lefs in Proportion, as more or fewer of them 
are wanting. ‘The middle Row having more Paf- 
ture underneath it, may ftand the nearer to the out- 
. fide Rows, without being ftunted in the Winter or 
Spring, and therefore may be as well and better 
Nourifh’d by feven Inch Partitions, than by thofe 
much wider and thinner, tho’ equally pulveriz’d; 
and then being of equal Strength, will fend out its 
Roots the fooner into the Intervals, by how much 
it ftands nearer tothem. Befides, I find that feven 
Inch Partitions may be Hand-Hoed early in the 
Spring, and the Rows being fo near together, pre- 
vent the Weeds from thriving in the Partitions when 
they are not Hoed ; and when Poppies do come in 
them, they always thruft out their Heads into the 
Intervals for Air, and may be very eafily pull’d 
out. 


The Firft Hoeing is perform’d by turning a Fur- — 


row from the Row. | 
We are not fo exact astothe Weather in the Firft 
Hocing ; for if the Earth be wet, the Hoc-Plow 


may go the nearer to the Row, without burying the 
Wheat ; and the Froft of the Winter will pulverize — 


that Part of the Furrow, which is to be thrown to 
the Wheat in the Spring, although it was Hoed 


wet. 
Nei- 
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Neither is it neceflary to be very exatt as to Time, 
but it muft never be ’till the Wheat has more than 
One Blade ; and it may be foonenough, whenit has 
four or five Leaves, fo that it’s done before, or in 
the Beginning of Winter. 

The greateft Fault you can commit in Hoeing, is 
the Firft Time, when the Furrow is turn’d fromthe 
Row, not to go near enough to it, nor deep enough. 

ou cannot then go too near it, unlefs you plow it 
out, and Bury it with Mould, and do not uncover 
it ; nor too deep, unlefs you go below the Staple 
of the Ground. 

Servants are apt to Hoe too far from the Rows, 
going backwards and forwards, in the middle of the 
intervals, without coming near the Rows; this 
lofes moft of the Benefit of Hocing; and is very 
injurious to the prefent Crop, and alfo to the Two 
fucceeding Crops; for then there will be a Deficien- 
ey of pulveriz’d Earth ; andno Body can fuppofe, 
that the Hoed Earth can be of any Benefit to the 
Rows, before the Roots reach into it ; and when 
*tis far off, few of the Roots reach it at all, and 


~ thofe that do reach, come there too late to bring the 


Plants to their full Perfection: Therefore ifthe Firtt 
Furrow was not Near enough, nor Deep enough, 
plow a fecond Furrow at the Bottom of the former, 
which will go deeper than the firft, and break the 
Earth more ;_ befides taking away from the Rows 
fuch unmov’d Ground, which the Firft plowing may 
poflibly have mifs’d. If this can’t be conveniently 
done foon after the Firft Hocing, do it before the 
Ridge is turn’d back in the Spring. 
Always leave the Furrows turn’d up, to make 
Ridges (1) in the middle of the Intervals dur- 
) ing 
(1) Tho’ the Ridge in the middle of the Interval fhould, 


for want of fufficient Mould or otherwife, be too low to ah 
T -— ” Shel- 
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ing the Winter; and the hollow Furrows, or 
‘Trenches next the Rows,being enrich’d by the Froft 
(1) and Rains (2), the Wheat will have the Bene- 
fit of them earlicr in the Spring, than ifthe Trench- 
es had been left open in the middle of the Intervals. 


Shelter, yet there is generally fome Earth falls to the lefe of 
the Hoe-plow, and lodges upon that part which is left on the 
Outfide of the Row; which, notwithftanding that part be ve- 
ry narrow (as fuppofe two or three Inches) yet a {mall Quan- 
tity of Earth lying thereon, fo near to the Outfide Row, gives 
an extraordinary Shelter to the young Wheat Plants that grow 
in it. 

Shelter is a great Benefit to Wheat, but yet Nourifhment is 
more; for in the Winter I fee the Wheat Plants upon the 
moft expofed part of the Ridge flourifh, when fingle Plants in 
the Bottom of the Furrow are in a very poor languifhing Con- 
dition, without any Annoyance of Water, they being upon 
a Chalk Bottom. 

(1) Froft, if it does not kill the Wheat, is of great Benefit 
to it ; Water or Moifture when it is Frozen in the Earth, takes 
up more Room than in its natural State; this {welling of the 
Yce (which is Water congeal'd) muft move and break the Earth 
wherewith it is mixt ; and when it Thaws, the Earth is left 
hollow and open, which isa kind of Hoeing toit. This Bene- 
fit is done chiefly to, and near the Surface ; confequently the 
more Surface there is by the Unevennefs of the Land, the 
more Advantage the Soil has from the Froft. 

This is another very great Ufe of the Ridge left in the Mid- 
die of the Interval during the Winter; becaufe that Ridge 
and its two Furrows contain four times as much Surface as 
when level. This thus pulveriz’d Surface turn’d in, in the 
Spring-Hoeing, enriches the Earth, in proportion to its Ens: 
creafe of internal Superficies, and likewife proportionably nou-- 
rifhes the Plants, whofe Roots enter it; and that part of it: 
wherein they do not enter, muft remain more enrich’d for the; 
next Crop, than if the Soil had remained level all the Winter. | 

(2) It isa vulgar Error, that the Winter Rains do not En-- 
rich the Earth, and is only thought fo, becaufe we do not fee: 
the Effect of them upon Vegetables, for lack of Heat in that: 
Seafon. But fome Farmers have frequently obferved, that One: 
Half of a Ground plow’d up juft before Winter, has produc’d a; 
Crop of Barley as much better than the Other Part plow’d up) 
at the End of Winter, as is the Difference of a Dunging, event 
when there has been very little Froft. : 

‘Shes 
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The Outfide Rows of Wheat, from which the 
Earth is Hoed off, before or in the Beginning of 
Winter, and left almoft bare ’till the Spring, One 
would think fhould fuffer by the Froft coming fo 
near them (1) or for want of Pafture, but it appears 
to be quite contrary ; for where the Hoe has gone 
neareft to a Row, its Plants thrive beft: The Earth, 
which the Froft hath pulveriz’d, being within the 
Reach of the young fhort Roots, on shat fide of the 
Row from the ‘Top to the Bottom of the Trench, 
Nourifhes them at firft, and before the Plants have 
much exhaufted this, as they grow larger in the 
Spring, the Ridge from the middle of the Interval 
is thrown to them, having a perfectly unexhaufted 
Pafture, to fupply their increafing Bulk with more 
Nourifhment. | | 

‘The Row ftanding as it were on the Brink of this 
almoft perpendicular Ditch, the Water runs off 
quickly, or does not enter but a very little way in- 
to this fteep Side; fo that the Earth at the Plants 
being dry,the Froft does not reach quite to all their 
Roots to hurt them, tho’ the Diftance from the Air 
_ to the Roots be very fhort : And dry Earth doth 
not freeze as wet doth, neither is this Ditch much 
expofed to the cold Winds. 

‘The Spring- Hoeing 1s perform’d after the grea- 
teft Frofts are paft, and when the Weather will al- 


(4) In very light Land, perhaps we muft not Hoe quite fo 
near to the Rows of Wheat, as in ftrong Land, for fear the 
~ Winter fhould lay the Roots bare, and expofe them too much 
to the Cold ; but then we may be fure that in this Cafe, the 
Roots will reach the Interval, at a greater Diftance, than in 
svar Land; yet fuch yery light Land is not proper for 
Wheat, 


i Sle’ low 
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low it: Andthen turn (1) the Ridge from (2) the 
Middle of the Interval, to the Rows on each fide, 
by ‘Two Furrows as near as can be, without cover- 
ing the Wheat ; in doing which have Regard to the 
Row only, without looking at the Middle of the 
Interval ; for ’tis no matter if a little Earth be left 
there, the next Hocing or the next fave One (3) 
will move it. | 

As to how many Times Wheat is to be Hoed in 
the Summer, after this Spring Operation, it depends 
upon the Circumftances (4) and Condition of the 
Land (5) and Weather i) ; but be the Seafon as 
it will, never fuffer the Weeds to grow high, nor 
Jet any unmov’d Earth lie in the Middle of the In- 
tervals long enough to grow hard; neither plow 
deep near the Rows in the Summer, when the Plants 


(1) °Tis an Arrant Miftake of the Vulgar, when they ima- 
gine that the immediate Benefit of frefh Earth to Plants, is 
from that part which remains uppermoft; for *tis from turn- 
ing the impregnated pulveriz’d fide downwards, to be fedon 
by the Roots that gives the Pabu/um, or Nourifhment of the 
frefh Earth to Plants, the other fide being turn’d upwards, be- 
comes impregnate alfoin a little Time. = - 

(2) But Note, that when we fee Weeds coming. up near the 
Row in the Spring, we plow again from the Rows (and fome- 
times can plow within one Inch of the Row) before we turn 
down the Mould, from the Middle of the Interval. - 

(3) If at the next Hoeing we turn another Furrow towards 
the Row (which is feldom done) then °tis the next that moves 
the remaining Earth, left in the Middle of the Interval : but if 


the next Hoeing be from the Row (as it generally is) then that — 


covers the Middle of the Interval, and then ’tis the next Hoe- 
ing after that, that turns all the Earth clean out of the Mid- 
die of tke Interval toward the Rows. 7 

(4) Ifthe Land was not fufficiently Till’d or Ho’d in the 


precedent Year, it will require the more Hoeings in the follow- _ 


ang Year. , : | | 
(5) the poorer the Land is, the more Hoeings fhould it have. 
(6) A wet Summer may prevent fome of the Hoeings, that 
we fhould performinadry Summer, 2 


are 
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are large (1), but as deep in the middle of the Inter-. 
vals as the Staple will allow ; turning the Earth to- 
wards the Wheat, efpecially at the laft Hoeing, fo 
as to leave a deep wide Trench in the Middle of 
each Intervals 

We Augment our Wheat-Crops Four ways; not 
in Number of Plants, but in Stalks, Ears, and 
Grains. ; 
‘The Firft is, by increafing the Number of Stalks, 
from One, ‘Two, or Three, to Thirty or Forty 
to a Plant, in ordinary Field Land. | 

And we Augment the Crop, by bringing up all 
the Stalks into, Ears, which is the Second Way ; 
for if it be diligently obferv’d, we fhall find that 
not Half (2) the Stalks of Sown Wheat come into 
Far. las | 

T faw an Experiment of this in Rows of Wheat 
that were equally poor, One of thefe Rows was en- 
creafed (3) fo much, as to produce more Grains 


(1) Our Hoeing deep near the Plants when fmall, breaks off 
only the Ends of the Roots’; but after the Roots are fpread 
far in the Interval, the greateft part of them being then.on 
the Right-hand fide of the Hoe-Plow, might hold faft on that 
fide, and not be drawn out, and then the whole Roots would 
be broken off clofe to the Bodies of the Plants; therefore atthe 
Second deep Hoeing, that turns a Furrow from:the Row in the 
Summer, we go about Four or Six Inches farther off from, the 
Row than the Time before ; but we go nearer or farther off, 
according to the Diftance of Time between thofe Two Hoe- 
ings: Yet we may Hoe fballow near to the Plants at any. Time, 
without. Injury to their Roots, but on the contrary, it will 

Advantageous to, them. 

(2). If a {quare Yard of fown Wheat be mark’d out, and the 
Stalks thereon number'd in the Spring, it will be found, that 
Nine Parts in Ten are miffing at. Harveft. en: 

(3) Thefe Rows were Drill’d a Foot afunder not Ho’d, and 
were by the Shallownefs and Wetnefs of the Soil, very poorin 
_ the Spring ; and. then, by pouring Urine to the Bottom of this 
_ Row, it was fo vaftly encreafed above the reft. 


than 
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than ‘Ten of the Other, by bringing up more of its 
Stalks into Ears, and alfo by augmenting its Ears to 


a much greater Bignefs, which is the ‘Uhird Way 5 _ 


for whatever Varro mean Dy faying, that the Ears 
remain Fifteen Days in Vaginis, ’tis pretty plain 
that the Ears are form’d together with the Stalks, 
and will be very Large or very Small, in Proportion 
to the Nourifhment given them. 

The Laft and Fourth Way of Augmenting the 
Produce of Wheat Plants, is by caufing them to 
have Large and Plump Grains in the Ears ; and this 
can no way be fo effectually done, as by late Hoe- 
ing, efpecially juft after the Wheat is gone out of 
the Bloflom, and when fuch Ho’d Grains weigh 
double the Weight of the fame Number of Unho’d, 
(which they frequently will) tho’ the Number of 
Grains in the Ho’d are only equal, yet the Ho’d 
Crop mutt be double. 

Thus by encreafing the Number of Stalks (1), 
bringing more of them up into Ear (2), making 


the Ears larger (3), and the Grain plumper and 
fuller 
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(1) The fame Plant that when poor fends out but Two or 
Tree Tillers, would if well nourifh’d by the Hoe or otherwife, 
fend up a Multitude of Tillers, as is feen in Ho’d Wheat and 
Sown Wheat. 

(2) Mr. Houghton relates Eighty Ears on One fingle Plant of 
Wheat, and a greater Number has been counted lately in a 
Garden; thofe Eighty reckon’d to have fifty Grains a piece, 
makeanEncreafe of FourThoufand Grains for One : but [have 
never found above Forty Ears from a fingle Plantin my Fields 5 
yet there is no doubt, but that every Plant would produce as 
many as Mr. Houghton’s.of the fame Sort, with the fame Nou- 
rifhment; But 1 fhould not defire any to be fo prolifick in 
Stalks, left they fhould fail of bringing fuch a Multitude of 
Fars to Perfection. The Four Hundred Ears that I numbred 
in a Yard, were not weigh’d, becaufe they were told before 
ripe, and the greateft Weight of Wheat that ever I had from 
a Yard, was the Produé&t of about Two Hundred and Fifty 
Ears, and fome of them were fmall. 2 

(3) I have number’d One Hundred and Nine Grains in 

One 
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fuller of Flower (1), the Hoeing Method makes a 
greater Crop from a Tenth (2) Part of the Plants, 
than the Sowing Method can. 

All thefe Advantages will be loft by thofe Dril- 
lers, who do not overcome the unreafonable Preju- 
dices of the Unexperienc’d, concerning the Width 
of Intervals. | 3 
In wide Intervals, we can raife a good Crop with 

lefs Labour, lefs Seed, no Dung, no Fallow, but 
not without a competent Quantity of Earth, which 
is the leaft Expenfive of any thing given to Corn: 
The Earth of a whole good Acre, being but about 
the Tenth Part of the common Expence ; and of in- 


One Ear of my Hoed Cone-Wheat, of the Grey Sort: And 
One Ear of my Hoed Lammas-Wheat has been meafured to be 
Hight Inches long, which is double to thofe of Sown Wheat. 
I have fome of thefe Ears now by me, almoft as long, the long- 
eft being given away asa Rarity; and indeed ’tis not every 
Year that they grow to that Length, and ’tis always where the 
Plants are pretty fingle. But there is no Year wherein One 
‘Far of my Hoed does not more than weigh Two of the Sown 
Ears, taking a whole Sheaf of each together without Choofing. 
The Sheaves of the Hoed are of a different Shape from the o- 
ther; almoft all the Ears of the Hoed are at the Top of the 
Sheaf; but moft of the other are fituate at the lower part, or 
near the middle of the Sheaf. 

(1) Seed Cone-Wheat, coming all out of the fame Heap, 
planted all at the fame Time, and on Land of the fame Sort 
adjoyning near together, the Wheat that was Sown produc’d 
Grains fo fmall, and that which was Drill’d fo very large, that 
no Farmer of Wheat-Buyer would believe them to be of the 
fame fort of Wheat, except thofe who knew it, which were 
many. One Grain of the Drill’d weighed Two of the Sown,and 
there was Twice the Chaff in an equal Weight of the Sown, 
being both weigh’d before and after the Weight was feparated 
. from the Chaff. 

(z) But tho’ a too great Nimber of Plants be upon many 
Accounts very Injurious to the Crop, yet ’tis beft to have a 
competent Number; which yet needs not be fo exaét, but that 
‘we may expect a great Crop from Twenty, Forty, or Fifty 
Plants in a Yard of the Treble Row, if well managed. 


dif- 


different Land, a Twentieth, and fuch I count that 
of Five Shillings and Six Pence per Acre. 

The Crop enjoys all the Earth, for between the 
laft Hoeing and the Harveft, there remains nothing — 
but Space empty of Mould, in the Middle of the 
Intervals. : | 

In our Five Foot (1) Intervals, ’tis not neceflary 
that we keep the Roots from paffing through all the 
Mould, (if the Wheat be of a proper Sort) for they 
will always leave a fufficient Pafture for a fucceeding 
Crop, becaufe ’tis impoffible for them to come into 
Contact with it all inOne Year ; but the more Paf- 
ture is made by frequent Hocing, the more will be 
left unexhautted. 

’Tis an Objection, that great Part of thofe wide 
Intervals muft be loft, becaufe the Wheat Roots do 
not reach it ; but as we generally turn the Mould 
towards the Row, at the laft Hocings, there is no 
Part of it above Two Foot diftant from even the 
Middle Row, and Seventeen Inches from either of 
the Outfide Rows. : 

And I have plainly prov’d, that the Roots of 
Cone-Wheat have reach’d Mould at Two Foot Dif. 
tance, after paffing thorough another Row, ata Foot 
Diftance from it, the Plants being then but Eigh- 
teen Inches high, and but half grown. | 

Farmers do not grudge to beftow Three or Four 
Pound in the Buying and Carriage of Dung for an 
Acre; but think themfelves Undone, if they afford — 
an extraordinary Eighteen Pennyworth of Earth to | 


- (i) We call them Five Foot Intervals, tho’ they are but 
Four Foot Ten Inches Broad ; thefe being the Wideft that we 
find are proper for Wheat; but it isnot to be imagined, that . 
we can be fo exact, to make our Ridges or Intervalsto an Inch; 
Yet we make the Ridges as exaét as we can with the Plow, and 
the Intervals as even as we can, by guiding the Drill exadtly 
on the middle of the Top of each Ridge, 
the 
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the wide Intervals of an Acre ; not confidering that 
Earth ts not only the Beft, but alfo the Cheapeft 
Entertainment that can be given to Plants: For at 
Five Shillings and Six Pence Rent, the whole Earth 
belonging to each of our Rows cofts only Six Pence, 
#.¢. a Penny for a Foot broad, and Six Hundred 
and Sixty Foot long, that being the Sixty-fixth part 
of an Acre (1). 

And if for conftant Annual Wheat Crops, you 
make Fewer than Eleven Rows on Four Perch 
Breadth, you will always encreafe the Expence of 
Hoeing ; becaufe then Two Furrows will not Hoe 
One of thofe Intervals, and you will alfo thereb 
leflen the Crops, but improve the Land more. And 
if you encreafe that Number of Rows; you will 
thereby encreafe every Expence ; for there muft be 
‘Two Furrows to Hoe 2 Narrow Interval, and an 
Encreafe of the Quantity of Seed, and the Labour 
in Uncovering, Weeding and Reaping, andalfo you 
will lefs improve the Land, and leffen the Crops 

after the firft Year. 
__ Ifthe Intervals are Narrowerin Deep Land, tho’ 
there might be Mould enozgh in them, yet there 
would not be Room to pulverize it. | 

lf Narrower in Shallow Land, tho’ there were 
Room, yet there would not be Mould enough in 
them to be pulveriz’d. 

The Horfe-Hoe well apply’d, doth fupply the 
Ufe of Dung and Fallow ; but it cannot fupply the 
Ufe of Earth, tho’ it can infinitely encreafe the Ve- 


a TI SE 
- (1) But the Vulgar compute this Expence of a Foot 
Breadth of Ground, not only as of the Rent, as they ought, 
but asanEleventh Part of their own ufual Charges added to the 
Rent. dan 

_And there is Land enough in England, to be had at the Rent 
of Five Shillings and Six Pence the Acre, that is very proper 
~ for Wheat in the Hocing Husbandry. 
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getable Pafture of it, by pulverizing it, where it is 
in a reafonable Quantity ; yet if the Intervals be fo 
Narrow, that near all the Earth of them goes to 
make the Partitions raifed at Top of the Ridges, 
there will be fo little to be pulveriz’d, that you muft - 
return to Fallowing, and to the Dung-Cart, and te 
all the Old exorbitant Charges (1). 

Bight Acres, Part of a Ground of ‘T'wenty Acres, 
Drill’d with Intervals of Three Foot and a Half, 
brought a good Crop; but the Second Year, not 
being Hoed, the Crop was aig ; and the ‘Third 
Crop made that Land fo Foul and Turfly, that 
>+was forc’d to lie for a Fallow, there being no way 
to bring it into Tilth, without a Summer-plowing 
(2), when the reft of the fame Piece, in wider In+ 
tervals, being conftantly Hoed, continued in good 
Tilth, and never fail’d to yield a good Crop, with- 
out miffing one Year. 

In another Field, there is now a Sixth Crop of 
Wheat, in wide Intervals, very promifing, tho’ this 
Ground has had no fort of Dung to any of thefe 
Crops, or in feveral Years before them : The laft 
Year’s Crop was the Fifth, and was the beft of the 
Five, tho’ a Yard of the Row yielded but Eigh- 
teen Ounces and Three Quarters, and the Vhird 
Crop yielded Twenty Ounces Weight (3) of clean 
Wheat 


— 


(1) The Objections againft thefe wide Intervals, are only for » 
faving a Pennyworth or two of Earth in each Row, or a few | 
Groats worth of it in an Acre; by faving of which Earth, they | 
may lofe in the prefent and fucceeding Crops, more Pounds. 

(2) This Narrownefs of the Intervals, if the Damage of it be: 
rightly computed, wou’d amount to Half the Inheritanee of? 
the Land ; and was occafioned by the Wilfulnefs of my Bailiff, , 
who Drilling it upon the Level, ordered the Horfe to be guid-. 
ed Halfa Yard within the Mark, becaufe he fancy’d the Inter-- 
vals would be too wide, if he follow’d my Directions. 

(3) Wheat before Harveft, ftanding in Rows with wide In-. 

tervals 
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Wheat in the fame Spot; but ’twas becaufe the 
Spot, where the ‘Twenty grew, was then a little 
Higher than the reft, which in two Years became 
more equal, and the ‘Thin Land was more deficient 
in that ‘Third Crop, than the Thick Land exceeded 
the Thin in the Fitth Crop. 

In the Thick the Hoe-plow went Deeper, and 
confequently raifed more Pafture there ; but then it 
went the Shallower in the ‘Thin, and when the Land 
became of a more equal Depth the Fifth Year, the 
Plow and Hoe-Plow went deeper: All the Piece 
being taken together 5 for the Crop could be but 
in proportion to the different Pafture, allowing 
fomewhat for the more or lefs Seafonablenefs of the 
Year. | 

If it fhould be demanded, from whence the Soil 
can be fupply’d with Vegetable Matter, to anfwer 
what is carry’d off by thefeconftant Crops of Wheat, 
that the Land be not confumed by them, Mr. Brad- 
fey and his Correfpondent would «give a very ready 
Anfwer, by faying, that Vegetables are Nourifh’d 
by Air; and that the Earth ferves for fittle elfe, 


tervals betwixt them. may not feem to the Eye to equala Crop 
of half the Bignefs difpers'd all over the Land, when fown in 
the common Manner ; and yet there is more Deceit in the Ap- 
pearance of thofe different Crops,whilft they are Young, and in 
Grafs; we fhould therefore not Judge of them then by our I- 
magination, but as we do of the Sun and Moon nigh the Ho- 
rizon, viz. by our Reafon. — | 

“Imagination often deceives us, by Arguments Falfe, or Pre- 
carious; but Reafon leads us to Demonftration, by Weights 
and Meafures. Yet this Prejudice will Vanith at Harvett before 
weighing ; for then all thofe wide Intervals that were bare, wil! 
be cover’d with large Ears interfering to hide them quite, and 
make a finer Appearance thana fown Crop. But ’tis obfery’d, 
that the Cone-Wheat makes the fineft Shew when you look on 
jt Length-ways of the Rows, both at Harveit, and a confide- 
. gable Time before Harveft. 


6 than 
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than to keep them fix’d and fteady ; therefore the 
Wheat receiving its Augment from the Air, could 
not confume any part of the Earth: This would be 
an eafy good Solution, wereit poflible to be. True. 

The Soil in this our Cafe cannot be fupply’d in 
Subftance, but from the Atmofphere. ‘he Earth 
which the Rain brings can do it alone, if it fall in 
great Quantity ; for by Water ’tis plain, the Karth 
which nourifh’d Heliont’s Tree was fupply’d; for 
the Tin Cover of the Box wherein ic ftood, preven= 
ted the Dews from entering. | 

Dews muft add very much to the Land, thuscon- 
tinually Till’d and Hoed ; for they are more hea- 
vily charged with ‘Terreftrial Matter, than Rain Is, 
which appears from their forcing a Defcent through 
the Air, when ’tis ftrong enough to buoy up the 
Clouds from falling into Rain’; And Dew, when 
kept in a Veffel long enough to putrify, leaves a 
greater Quantity of Black Matter at the Bottom of 
the Veffel, than Rain-Water does in a Veflel of the 
fame Bignefs, fill’d with it ’till putrify’d. 

Dews at Land, I fuppofe are firft exhal’d from, 
Rivers and moift Lands, and from the Expirations) 
of Vegetables ; moft of the Dew that falls on it is: 
re-exhal’d from untill’d Land ; but moft of that: 
which falls on well Till’d or well Hoed Land, re-: 
mains therein unexhal’d; forhat the Untill’d Ground! 
helps by that Means, to Enrich and Augment the: 
Till’d, contrary to that of Virgil > Nee nulla intereai 
eft Iuarate gratia Terre: For if an Acre be Till’d: 
Two Years together without Sowing, it will be- 
come richer by that Tillage, than by lying unplow’d! 
Four Years, which may be eafily prov’'d by Expc= 
Trence: (1). = | | 


(1) Non igitur Fatigatione, quemadmodum plurimi crediderunt,, 
Nec Senio, fed noftra (cilicet Inertia minus benigne nobis arva Re~- 
fpondent. "Cole Tibs 11, Cap. i. 2% 7 Fo 7 

3 : hae But 
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But then as to Rain, the Sea being larger than 
ali the Land (and its Waters by theirMotion becom- 
ing replete with Terrettrial Matter) tis not unlike- 
ly that more Vapour is rais’d from One Acre of Sea, 
than from One Hundred Acres of Land. Hence’tis 
very probable, that Iflands are continually Gaining 
from the Deep, by means of Rain, which that Va- 
pour (breaking againft Mountains) produces. 

Some have been fo curious as to Compute the 
Quantity of Rain, that falls Yearly infome Places in 
Exgland, by a Contrivance ofa Veflel to receive it 5 
and ’tis found in One of the Drieft Places, far from. 
the Sea, to be Fourteen Inches deep,in the Compafs 
ofa Year ; in fome Places much more, viz. At Pa- 
ris Nineteen Inches; in Lamcafbire Mr. Townley 
found, by a long continued Series of Obfervations, 
that there falls above Forty Inches of Water ina 
Year’s Time. | 

~ Could we as eafily Compute the true Quantity of 
Earth in RaineWater, as the Quantity of Water is 
Computed, we might perhaps find it to anfwer the 
Quantity of Earth taken offtrom our Hoed Soil an- 
nually by the Wheat. 
~ But if Land fown with Wheat be not Ho’d, its 
Surface is foon Incruftate, and then much of this 
Water, with its Contents runs off, and returns to 
the Sea, without entering that Ground ; and in 
Summer, a great deal of what remains is exhal’d by 
the Sun, and rais’d by the Wind, both in Summer 
and Winter. » | 2 

Some there are who think it a fatal Objection, 
that the more an Interval is Hoed, the more Weeds 
will grow init 5; and that the Hoe can produce, or 
(as they fay) breed in it as many Weeds in One 
Summer, as would have come thercon in ‘Ten Years 
by the Old Husbandry. But by this Objection they 
only maintain, that the Hoe can defiroy as many 

) geal ig | 
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Wreeds in One Summer, as the Old Husbandry can 
in Ten Years. 

And they might add, that fince all Weeds that 
gTOWw where the Hoe comes, are kill’d before they 
feed, and that few of thofe which grow in the Old 
Husbandry, are kill’d (1) before their Seed be ripe 
and fhed; thefe Objectors will be forc’d to allow, 
that Our Husbandry wall Ieflen a Stock of Weeds 
more in One Summer, than theirs can do to the 
World’s End; unlefs. they believe the Equivocal 
Generation of Weeds, than which Opinion nothing 
- can be more Abfurd. 

Some object againft my Method of weighing a 
Yard, or a Perch in Length of a Row, faying, this 
does not determine the Preduce of a-whole Field. 

I anfwer, that they judge right, if the Produce 
ofthe whole Field be not of equal Goodnefs 5 but if 
it be not, it muft be becaufe one part of the Field is 
richer, or differently manag’d from the other part : 
For the fame Caufes that produce Twenty Ounces 
of clean Wheat upon one Yard, muft produce the 
fame Quantity upon every Yard of a Million of 
Acres. | 

When the Crop of half a Field is fpoil’d by Sheep, 
not Hoed at all, or improperly, it would be ridi- 
culous to Compute the whole Field together for an 
Experiment. We might indeed weigh the pooreft, 
to prove the Difference of the one from the other, 
to try (as they fometimes feem to do) how poora 
Crop we can raife; but my, Defign was to try how 
good a Crop I could raife with a Tenth part of the 
common E.xpence. 

(1) Weeds cannot be kill’d before they grow, but will lie 
Dormant, as they do inour Partitions,and in their Sown Land}; 
and while the Seeds are in the Ground, they are always ready 
to grow at the firft Opportunity ; and will certainly break 
out at one Time or other ; fothat preventing their coming, is 
only like Healing upa Wound before it be cured. a Re 

| And 
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And I have often weighed the Produce of the 
fame Quantity of Ground (1) of all forts of fown 
Wheat, both the beftand the worft, but never have 
found any of the Sown equal to the beft of myDrill’ds 
indeed we have none of the richeft Land (2) in our 
ty within my reach, that being not above One 

ile. , 

As a Yard in Length of my Treble Row of the 
"Third fuceeffive Crop of Wheat, without Dung or 
Fallow, produced ‘Twenty Ounces of Wheat 5 
which allowing fix Foot to the Ridge, is about fix 
Quarters to ani Acre (3) 3 and allowing feven Inches 
to cach Partition,and two Inches on each Outtide, is 
in all Eighteen Inches of Ground on each treble Row, 
and but juft one Fourth part of the Ridge. Now 
ifin the Old Husbandry, the Crop was as good alt 
over the Ground, as it was in thefe Eighteen Inches 
of the treble Row, they muft have Twenty-four 
Quarters to an Acre ; but let them dung whilit they 
can, they will fcarce raife Twenty-four Gallons of 
Wheat the Third Year, on an Acre of Land of e- 
qual Goodnefs ; and let them leave out their Dung, 
and add no more Tillage in lieu of it, and I believe 
they will not expeé&t Three Quarters to an Acre, in 
all the Three Years put together. | 

The mean Price of Wheat, betwixt Dear and 

Cheap, is reckon’d Five Shillings a Bufhei (4) ; and 


there= 


(1) I allow Two Square Yards of their Crops to one Yard 
fn Length of my Treble Row. | 
(2) lam forry that this Farm, whereon I have only prac- 
-tisd Horfe-Hoeing, being fituate upon a Hill that confitts of 
Chalk on one fide, and Heath-Ground on the other, has been 
ufually noted for the pooreft and fhalloweft Soil in the Neigh- 
bourhood | 
(3) Eight Bufhels make a Quarter. 
(4) “Tis commonly faid, that a Farmer cannot thrive,who for 
want of Money is gblig’d to fell his Wheat under Five Shillings 
a Bu: 
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therefore an Acre that would produce every Year 
without any Expence, Eight Bufhels, would be 
thought an extraordinary Profitable Acre ; but yet 
a Drill’d Acre, that produces Sixteen Buthels of 
Wheat, with the Expence of Ten or Fifteen Shil« 
lings, is above a Third part more Profitable. 

1 don’t know that I ever had an Acre yet, that 
was tolerably well manag’d in this Manner, but 
what produc’d much more. 


a Buthel; butif he will fell it Dear, he muft keep it when ’tis 
Cheap: And his way of keeping it is in the Straw,ufing his bef 
Contrivances to preferve it from the Mice. | 

The moft fecure way of keeping a Great Quantity of Wheat, 
that ever I heard of, is by drying it. When I liv’d in Oxford- 
fhire, One of my neareft Neighbours was very expert in this, 
having practis’d it for great part of his Life: When Wheat was 
under Three Shillings a Bufhel, he bought in the Markets as 
much of the middle fort of Wheat as his Money would reach 
ro purchafe. He has often told me, that his Method was to 
dry it upon a Hair-Cioth in a Malt-Kiln, with no other Fuel 
than clean Wheat-Straw, never fuffering it to have any ftron- 
ger Heat than thatof the Sun. The longeft Time he ever let 
it remain in this Heat was Twelve Hours, and the fhorteft 
"Sime about Four Hours, the damper the Wheat was, and the 
longer intended to be kept, the more drying it requires; but 
how to diftinguifh nicely the Degrees of Dampnefs, and the 
Number of Hours proper for its Continuance upon the Kiln, 
he faid was an Art impoffible to be learnt by any other Means 
than by Praétice. About Three or Four and Twenty Years 
ago, Wheat being at Twelve Shillings a Bufhel, he had in his 
Granaries, as I was informed, Five Thoufand Quarters of dry’d 
Wheat, None of which coft him above Three Shilling a Bu- 
fhel. 

This dry'd Wheat was Efteemed by the London Bakers, to work 
better than any new Wheat that the Markets afforded. His 
Speculation which put him upon this Project was, that ‘twas 
only the fuperfluous Moifture of the Grain that caus‘d its Cor- 
ruption,and made it liable to be eaten by theWevil ; and that 
when this Moifture was dry’d our, ic might be kept fweetand — 
good for many Years; and that the Effect of all Heat of the 
fame Degree was the fame, whether of the Straw or of the Sun. 

Asa Proof, he would fhew that every Grain of his Wheat 
would grow after being kept Seven Years. : 

He 
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He was a mof fincere honeft Yeoman, who from a {mall 
Subftance he began with, left behind him about Forty Thou-: 


fand Pound, the greateft part whereof .was acquired: by this 
Drying Method, . : : 


Cuar. XIL Of SMUTTINESS. 


MUTTINESS is when the Grains vof 
Wheat inftead of Flour are full of a black: 
ftinking Powder; ’tis a Difeafe of Wheat, 
which I don’t know is ufual any where but 

_in- cold Northerz Countries ; for if it had been com=' 
mon in Greece or Italy, there would probably have 
been fome Word toexprefs it by, in thofe Languae- 
es, as well as there is for the Blight. 

. I take it to be caufed by.cold wet Summers, and 
{ was confirm’d in this, by feveral Plants of Wheat, 
taken up whenthey were in Grafs in the Spring, and 
plac’d in ‘Troughs: in my Chamber Window, with 

fome of the Roots in Water, in exa@tly the fame 
manner as the Mints, mark’d H, H, in Chapter ‘of 

Roots > Thefe Wheat Plants fent up: feveral Ears 
each; but at Harveft, every Grain was Smutty 5 
and I obferv’d, none of the Ears ever fent out any 
Bloflom; this Smuttinefs could not be from any 
Moifture that defcended uponit,but from the Earth, 
which always kept very moift, as in the aforefaid 
Mint Experiment. ‘The Wheat Plants in the Field, 
from whence thefe were taken, brought very few 
mn Grains, but brought much larger Ears than 
thefe. {i ai tage | 

Whatfoever the Caufe(1) be, there are but Two 


SO a ee, 


(1) The largeft Grain’d, plump, fat Wheat, is more liable 
to Smuttinefs than fmal! Grain’d thin Wheat. 


a Re- 
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Remedies propofed ; and thofe are Brining, and 
Change of Seed. 

Brining of Wheat, to Cure or Prevent Smutrinefs 
fe I have been credibly inform’d) was accidentally 

ifcover’d about~ Seventy Years ago, in the follow- 

ing manner, viz. AA Ship-Load of Wheat was funk 
near Bri/fol in Autumn, and afterwards at Ebbs all 
taken up, after it had been foak’d in Sea-Water ; 
but it being unfit for making of Bread, a Farmer 
fow’d fome of it in a Field, and when it was found 
to grow very well, the whole Cargo was bought 
at a low Price by many Farmers, and all of it fown 
in different Places. -At the following Harveft, all 
the Wheat in England happen’d to be Smutty, ex= 
cept the Produce of this Brined Seed, and that was 
all clean from Smuttinefs. This Accident has been 
fufficient to juftify the Practice of Brining ever fince 
in all the adjacent Parts, and in moft Places in Eyg- 
land. | 3 
_Iknew Two Farmers, whofe Farms lay inter- 
mix’d ; they bought the fame Seed together, from’a 
very: good Change of Land, and parted every Load 
betwixt themin the Field. The Oldeft Farmer be- 
liev’d Brining to be but a Fancy, and fow’d his Seed 
Unbrined; the other Brined all his Part of Seed, 
and had. not a Smutty Ear in his Crop ; but the Old 
Farmer’s Crop was very Smutty. 

Wheat for Drilling muft have no other Brine, than 


what is made of pure Salt 5 for if there be any Brine | 


of Meat amongft it, the Greafe will not fuffer the 
Wheat to be dry enough to be Drill’d. | 
If Seed-Wheat befoaked in Urine, it will not. 


grow; or if only fprinkled with it, it will moft of © 


it die, unlefs Planted prefently. 

The moft expeditious way of Brining Wheat for 
the Drill, is; to make avery ftrong Brine ; and when 
the Wheat ts laid on a Heap, {prinkle or lave it 
a there= 


| 
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therewith ; then turn it with a Shovel, and lave on 
more Brine: ‘Turn it again with a Shovel, until by 
many Repetitions of this, the Wheat be all equally 
wet. Next fift on Quick-Lime through a Sieve, 
turn the Wheat with a Shovel, and fitt on more 
Lime, repeat this fifting and turning many times, 
which will make it dry enough to be Drill’d imme- 
diately ; and this has been found fufficient to pre- 
ferve uninfected Wheat from the Smut in a bad Year, 
the Seed being Chang’d. 
 Todry it, we ufe Quick-Lime (that is unflack’d) 
which beaten to Powder and fifted thereon, confines 
the Brine to the Surfaces of the Grains, and fufters 
none of it to be exhaled by the Air: But whenLime 
has been long flack’d, and is grown weak, ’tis unfit 
for this Purpofe. | 
Smutty Seed-Wheat tho’ Brined, will produce a 
{mutty Crop, unlefsthe Year prove very favourable. 
For ’tis to be known, that favourable Years will 
cure the Smut, as avkind ones will caufeit : Elle 
before Brining was ufed, and the bad Years had 
caufed all rhe Wheat in Exgland to be fmutty, they 
muft have brought their Seed from foreign Coun- 
tri¢s, or never have had any clean Wheat ; there- 
fore ’tis certain, that kind Years will Cure the Smut: 
’’Tis therefore to prevent the Injury of a bad Year, 
that we plant clean Seed and well Brined. : 
But of the Two Remedies againft Smuttinefs, a 
proper Change of Seed, fome think the moft cer- 
tain. ; 
A very worthy Gentleman affures me, that fince 
he has found out a Place that affords a Change of 
Seed proper to his Land, which is for thefe Ten 
Years paft, he never had a fmutty Ear in any of his 
Crops (and he never Brines nor Limes it) tho’ all 
_ other Wheat have been often fmutty throughout his 
Neighbourhood every wet Year, tho’ Brincd and 
; X 2 Lime 
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Limed ; he fays the Perfon who furnifhes him with 
this Seed, is very curious in Changing ‘his Seed alfo 
every Year. aris i 
This gives a Sufpicion, that our drowned Wheat 
at Briftol might poffibly be Foreign, and then might 
not have been fmutty the next Year, tho’ it had not 
‘been foak’d in the Sea-Water. i 

The Wheat fown by the Two Farmers afore- 
mentioned might be from a good Change of Land, 
but the Seed not Changed the precedent Year; and 
then it might beno more infected,than what theBrine 
and Lime did cure. 

_ To know what Changes are beft to prevent Smut- 
tinefs of Wheat,. we muft confult the moft Experi- 
enc’d ; and they tell us, that the ftrong Clay Land 
is beft to be fent to for Seed Wheat, whatever fort 
of Land it be to be fow’d upon ; a White Clay is 4 
good Change for a Red Clay,and a Red for a White. 
“That from any Strong Lard is better than from a 
‘Light Land, and the oldRhyme is, that Sand is a 
Change for no Land. But from whatever Land the: 
Seed be taken, if it was not Changed the preceding; 

Year, it may poflibly be Infected, and then there: 
may be Danger, tho’ we have it immediately from! 
‘never fo proper a Soil. 

The ftrongeft Objection that has been yet made a-- 
gainft conftant annual Crops of Wheat is, that thofe: 
Grains of the precedent Crop which happen to fhed,, 
and grow in the following Crop, will be in dangeri 
of Smurtinefs for want of changing thofe individual| 
Seeds. | 

All I can fay in Anfwer is, that during thefe five: 
“Years, which is all the Time I have had thefe annu— 
al Crops, this objeéted Inconvenience never has hap~ 
pen’dto me, even when a precedent Crop has beem 
{mutty. 


The 
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The Reafon I take to be, that a —e very carly 
‘planted is not fo apt to be fmutty 5 and if it be not 
planted early, the Grains that are thed grow, and 
are kill’d before, or at the Time of planting the 
‘next Crop. ‘This faves a Crop following a fmutty 
-one (which is always occafion’d by bad Seed, or bad 
Ordering) and when the former Crop was planted 
with good Seed well order’d, the fhatter’d Grains of 
that may produce clean Wheat the Second Year 5 
and ’tis very unlikely, that any Breed of thefe Grains 
fhould remain .to grow in the Crop the Third Year. 


=— 


Cuap. XI. Of BLIGHT. 


HE Ancients did not take notice, that 
there were feveral Sorts of the Blight ; 
neither did they enquire after their Caufes, 
: . _ which unlefs they knew, it was not like- 
ly they fhould find any effectual Remedy to pre- 
vent. They call’d ‘it in general by the Name of 
Rubigo, for the Likenefs the blighted Straws and 
Leaves had to rufty Iron in Colour. 
~ They thought it came all from Heaven, fince they 
 -wereignorant of the natural Caufes, viz. want of 
‘Nourifhment in the Earth, €c. * ae 
Virgil was very fincere, where he had no Hopes 
of any great Gain by Flattery ; and tells the Huf- 
“bandman in plain Terms, that if his Corn be eaten 
‘with the Blight, he can give him no better Advice, 
than to comfort his Hunger by eating of Acorns ; 
but has no Recipe to pretcribe by way of Preven- 
tion. | 
Palladius, Lib. 1. Tit. 35. recites many Receipts 
againtt the Blight, and other Injuries, which were 
. ee thought 
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thought to come from Above. ‘The chief Efficacy 
of them feems to confift in fecret Contrivances, by 
Sympathies and Antipathies to fright the Clouds. 
And when Prayers and Sacrifices would not prevail 
with the Celicole, the Ancients, it feems, proceed=- 
edto Threatnings. Cruenta fecures contra colum min 
gaciter levantur. ‘They brandifh’d. bloody Axes a- 
gainft the Gods, as a Summons to furrender, or elfe 
to expect no Quarter. But unlefs thefe Pcafants had 
been better Engineers than the Giants, in Befieging 
Heaven, their Menaces muft be vain. They acted 
like fome modern Zealots, who take much the fame 
Courfe with their Saints, as thefe Heathens did with 
their Gods: viz. When they are weary of praying in 
vainto their Images, that are fo Idle or Obftinate, as 
not to procure what their Votaries haveamindto,they 
think to bring them into better Manners by Correc- 
tion; and from Prayers fall to Whipping their Saints 
in Effigie. Yet ’tisto be fear’d, none of this Bigot~ 
try will cure the Blight. 

Palladius thought alfo, with others of the Anci~ 
ents, that Heaven was to be frighted with Red~ 
“Cloth, with the Feathers or Hart of an Owl, and a 
multitude of fuch ridiculous Scare-Crows, from {poil- 
ing the Fruits of the Fields and Gardens. 

“The Ancients having no rational Principles or 
Theory of Agriculture, plac’d their chief Confidence 
in Magical Charms and Enchantments ; which he, 
who has the Curiofity and Patience to read, may find | 
in the Title aforemention’d, in Cato, in Varro, (and 
even Columella is as fulfome as any of them) all writ- 
ten in very fine Language; which is moft, if not all 
the Erudition, that can be acquir’d from the Greek 
and Latin Writers of Field-Husbandry in Verfe and 
in Profe. | 

Wheat is Blighted at Two Seafons 5 Firft, when 
in the Bloffom, and then its Generation is prevent~ 

| | | ed, 
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ed, and many of the Husks are empty in the Ear, 
the Grains not being impregnated, ? 

Secondly, Wheat is Blighted when the Grains are 
brought to the time of their Maturity, but are light 
and of little Value for making of Bread; becaufe 
they are not well fill’d with Flour. 

The Firft cannot happen in England by the Froft, 
becaufe the Winters do not fuffer it to grow fo 
much, as to come into Bloffom before the Month of 
Fune ; but it is long continual RainsthatRot or Chill 
the Biofioms, and prevent their Fertility. Yet this 
is what feldom happens to any great Degree, and 
we are happy that it does not, fince modern Credu- 
lity is not ftrong enough to rely on the Remedies 
prefcribed by the Ancients; and we know of no oe 
ther which are effectual againft this fort of Blight. 
Wheat that grows in open Fields has fome Advan- 
tage from the Wind, that diflodges the Water foo-= 
ner from the Ears, than it can do in thelery Places ; 
and Lammas-Wheat does not hold the Drops of 
Rain fo long as the Bearded (or Cone) Wheat, 
which receiv’d very great Damage by this fort of 
Blight in the Year 1725; the like never having been 
heard of before, I hopeit may never happen again. 

The Second Sort of Blight, viz. from light Ears, 
is, that which is moft frequent and more general : 
This brings the greateft Scarcity of Wheat. The 
Canfe is plainly want of Nourifhment to perfect the 
Grain, by whatever Means that Want is occafion’d. 

Several Accidents kiJ] the Plants, or injure their 
Health, andthen theGrains are not hil’d ; as Light- 
ning, the Hiiects whereof may be obferv’d by the 
blackith Spots and Patchesin Fields of Wheat, efpe- 
cially in fuch Years, as have more of it than ufual. 
Againft this there is no Defence; for the Ancients 
tell you the Giants found that even Mountains were 
not Thunder-Proof: 


And 
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— And yet Colamella, Lib. x. Page 353. lays, 
‘Utque Fovis magni probiberet fulmina Tarchon, 
“Sepefuas Sedes percinxit vitibus albis. 

Abid. 

eee rane —~Salutis 

“ Ipfa-novas artes varia expertentia rerum, 

© Kt Labor oftendit miferis, ufufque magifter 

‘ Trqdidit agricolis, ventos fedare furentes, 

< Et Tempeftatem Thufcis advertere facris. 

< Hine mala Rubigo virideis uetorreat Herbas, 

“ Sanguine lactentis catuli placatur, &9 extis. 


What Credit can be given to the fine Words of 


thefe Ancients, who join all together in Verfe and 
in Profe to impofe upon Pofterity, even in Matters 
of Fa& ; and, by the moft clegant Expreffions, com- 
pofe a Theory of Agriculture without. Reafon or 
‘Truth? They were moft accomplifh’d Matters of 
the Art of Cheating themfelves and us with Sound 
inftead of Sence. 

_ The other Caufes of the Blight which are moft 
general, and do the moft Damage, may in fome 
meafure be prevented. — 


One Caufe is the lodging or falling of Corn, for : 


then the Stalks are broken near the Ground, where= 
by many of the Veflels are fo prefs’d, that the Jul- 
ces cannot pafs them, and then the free Circulation 
is hinder’d, the Chyle cannot mount in fufficient 
Quantity to be purify’d and turn’d into Sap; the 


Defecet whereof makes the Plants become languid, — 


and only juft able to live; they have Strength e- 
‘nough to linger on to the time of their Period, as in 
very Old Age, but not to bring their Fruit, which 


is the Grain, to its natural Bulk, nor to fillic with _ 


Flour ; and the fooner the Stalks fall, the lefs and 
thinner the Grain will be. ; . 

Hence it often happens, that when Tillage, Dung, 
and good Land have brought a Crop of Wheat, that 


in 
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in the Months of Apri] and May promifeto yield the: 

Owner Five or Six Quarters on an Acre, then in 

Fune it falls down, and fearce affords Five or Six 

Buthels ; and that perhaps is fo thin and lank, that 

the Expence of Reaping and ‘Thrafhing it, may o- 

ver-balance its Value. 

That the falling down of Wheat does caufe the 
~ Ruin of the Crop, is well known ; but what caufes 
it to fall is not fo plain. 

_ And without knowing the true Caufes, ’tis not 
likely that a Remedy thould be found againft the 
Difeafe. : | 

I take this Weaknefs of the Stalks, which occa 
fions their falling, to proceed from want of Nou- 
rifhment, want of Air, want of the Sun’s Rays, or 
of all Three. 7 

One Argument, that it lodges for want of Nou- 
rifhment is, that a rich Acre has maintain’d a Crop 
of Five Quarters ftanding,when another poorer Acre 

was not able to fupport a Crop from falling, which 
was but large enough to have brought Three Quar- 
ters, if it had ftood ; and this in the fame Year, and 
on the fame Situation. And ’tis very plain that if 
one Acre was twice as rich as the other, it muft be 
able to nourifh Five Quarters better than the other 
could nourifh Three Quarters. 

Air is neceflary to the Life and Health of all 
Plants, tho’ in very different Degrees: Aquaticks, 
which live under Water, are content with as little 
Air as their Companions, the Fifhes. 

But Wheat, being a Terreftrial Plant (tho’ in 
Winter it will live many Days under Water, whilft 
the flow Motion of its Sap gives it little or no En- 
cereafe) requires a free open Air, and does not fuc- 
ceed fo well in low fheltery Places, as upon higher 
and opener Situations ; where the Air has a greater 
Motion, and can more eafily carry off the Recre- 

ments 
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ments from theLeaves,afterit has fhaken off the Dews 
and Rains,which would otherwife fuffocate the Plants; 
and therefore the Leaves are made fo fufceptible 
of Motion from the Air, which frees them from the 

Dews, that would ftop in the Recrements at the Ve= 
ficule of the Leaves, but fhaken down will nourifh 
the Plants at the Roots: The want of this Motion 
weakening the Wheat, ‘tis (as Animalsin the like 
fickly cafe are) the more unable to ftand, and the 
more liable to be prefs’d down by the Weight 
of Rain-Water, and more unable to rife up again 
when down: All which Evils are remov’d by the 
free Motion of the Air, which fhakes off both Dews 
and Rains, and thus contributes to prevent the fal- 
ling (or lodging) of Wheat. 

A great Quantity alfo of the Sun’s Rays is necef- 
fary to keep Wheat ftrong and in Health ; and in 
Egypt and other hot Countries, it is not fo apt to 
fall, as it is when fown in Northern Climates, tho’ 
the Produce of the South be the greatett. 

It may be obferv’d, that every Leafis inferted 
into a fort of Knot, which probably delivers out 
the Sap to be depurated at the Veficule of the 
Leaves, and then receives it back again for the Nou- 
rifhment of the Plant, doing for that purpofe the 
' Office of an Heart : But the Sun with his Rays fup- 

plies the Part of Pulfe, to keep the Sapin Motion, 
and carry on its Circulation, inftead of the Heart’s 
Syffole and Diaftole. Wheat being doubriefs originally - 
a Native ofa hot Country, requires by its Conftitu- | 
tion a confiderable Degree of Heat to bring it to_ 
Perfection ; and if much of that Degree be wanting, 
the Wheat will be the weaker, and when the Solar | 
Rays cannot reach the lower parts of the Stalks, the 
loweft Leaves and Knots cannot do their Office 3, 
for which reafon the Chyle muft mount higher before 
it be made into Sap, and there muft be then a grea-. 


tre 
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ter Mixture of crude Chyle next to the Ground, as 
by the white Colour it appears. By this means that 
part, which if it hada due fhare of the Sun’s, Influ- 
ence, would be harden’d like a Bone or Spring, for 
the Support of the Stalks ; but for lack of that, be~ 
comes more like to a Cartilage, fott and weak, un- 
able to fuftain the Weight of the bending Far, which 
having its greateft Impetus againft this part, which 
is moft feeble to refift it, it yields and lets it fall 
to the Ground, and then the Grain will be 
Blighted. 

There is alfo another Caufe of the Blight, and 
that is the Wheat’s coming too late into Bloflom; 
the ufual Time is the Beginning of June, and if it 
be later, the Days fhorten fo taft after the Solftice, 
that the Autumn of the Year haftening the Autumn 
of the Wheat’s Life, the full Time of its Pregnan~ 
cy (1) is not accomplifh’d ; and then its Fruit, 
which is the Grain, becomes as it were abortive,and 
‘not full grown. ‘This Time betwixt the Gencra- 
tion, Blofloming, and the Maturity of the Grain, 
is, or ought to be about ‘T'wo Months. | 

Therefore ’tis advantageous to haften. what we 
can, the time of Bloffoming, and to protract the time 
of Ripening: And ’tis obferv’d, that the earlieft 
fown Wheat generally efcapes the Blight the bett, 
becaufe it comes firft into Bloffom, | 


(1) Us enim mulieres babent ad Partum Dies certos, fic Arbores ac 
Fruges. Varro, Lib. 1. Cap. 44. 

Menfe Maio. Florent fic; Frumenta &? Ordeum (> qua {unt feminis 
fingularis Oo diebus Florebunt, (7 deinde per Dies 40, grandefcunt 
Flore depofito Ufque ad Maturitatis eventum. Palladius, Pag. 114, 


Els. 
— Quindecim diebus effein Vaginis, Quindecim florere, Quindecim 
exarefcere, cum fit maturum Frumentum. Varro, Lib. 1. Cap. 32.- 
But the different Heat that there is in different Climates, 
may alter both the Time that Plants continue in Bloffom, and 
the Time betwixt the Bloffoming and the Ripening, 


yes’ But 
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But it was quite otherwife, it feems, in that Cli- 
mate where Virgil fays, 


© Multi ante occafum Maia capere : fed illos 
‘ Expefata feges vauis illufit ariftis. 

This, I fuppofe, muft be where the Winters are 
fo mild, that 1f Wheat were fown early, it might 
chance to Bloflom before the Hazard of the nip- 
ping Winds were paft; which often happen there 
towards March, to be the moft. piercing, and might 
deftroy the tender Wheat Bloffoms, and then the 
Ears muft be empty.. The Winters are fo mild 
at Meffina, as without Art to produce Green Peafe, 
Caulitlowers, Artichokes, €¢. as good as we have 
them in Summer. ‘Therefore Wheat cannot be kept 
back from Blofioming, as it is here by the Froft 
and if their Wheat Harveft in Sici/y be about the 
20th of May, (as have been inform’d) its Time of 
Blofloming is probably in the Beginning of March. 

Of all the Errors in the Firlt Georgic (which I | 
think contains little elfe) Virgi/’s Remedy againft the 
Blight feems the moft Ridiculous. 


< Qui ne gravidis procumbat (1) culmus ariftis 
. : : A ' 

© Laxuriem fegetum tenera depafcit in berba 

© Cum primum fulcos equant fata. 


And left the Stem too feeble for the freight, 
Shou’d fcarce fuftain the Head’s unwieldy weight, 


(1) All the Injury that Ears receive by falling is, that ie 
makes them light, and lodg’d Earsare always lighter thanthofe | 
of the fame Bignefs which ftand ; therefore Virgil inftead of Gra- | 
widis fhould have faid Levibus, if he had a due regard to ftrict — 
Truth, which alone could be of any Service to the Subject He~ 
then wrote of 5 But He plainly miftook the Caufe of its fal- 
ling, which is Stalks weak at Bottom. He blunder’d in the fall’n 
Wheat ; whilft his Eyes andThoughts were intently fix’d on the 
Sky, inorder both to learn there his Rules of fteering hisPlow, 
and to find a Vacancy wherein to place the Conqueror of his 
own Country among the Stgrs. 

| Sends 
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Sends in his feeding Flocks betimes t’invade 

The rifing Bulk ot the luxuriant Blade ; 

Her yet th’afpiring Off-{pring of the Grain _ 
O’ertops the Ridges of the furrow’d Plain. 
Dryden. 


This indeed prevents the Blight, by doing what 
the Blight would do, if the Wheat fell down, 7. ¢. 
caufesthe Ears to be light (1). | | 

And we find that thofe, who practife this Me- 
thod of feeding their Wheat with Sheep in the 
Spring, to prevent the lodging of it, have moft 
commonly their Straw weak, and Ears light. 
 Thefe Virgilians, inftead of making the Stalks 
ftrong enough, to fupport heavy Ears, make the 
Fars light enough to be fupported by weak Staiks, 
They know that heavy Ears make the egreateft Crop, 
and yet they {till hope to have it from light ones. 

They caufe the Blight by the very means they 
make ufe of to cure it. | 

This feeding of Wheat much retards the time of 
{ts Blofloming, and that ic may bloflom early is one 
chief End of fowing it early, to prevent the Blight. 
But when it is fed, what the Plants fend up next is 
but a fort of fecond or latter Crop, which have lon- 
ger to ftand than the firft would have required, and 
is always weaker than the firft Crop would have 
been ; and the longer time it has to continue on the 
Ground, the more Nourifhment is required to main- 
tain it; and yet, as has been fhewn, the longer it 
has been fown, the more the Earth has loft of its 
Nourifhment ; and confequently, the Crop will be 


(1) Heavy Ears never fall, if they did. that'would not make 
them light. Wheat falls fometiimes whilft ‘tis in Grafs, and be~ 
fe itcomes-into Ear; fo far are the Ears from caufing 1t to 
an 


yet 
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yet weaker and in more Danger of the ftarving 
Blight. 

Phas Virgil's Remedy fcems.here to be worfe than 
the Difeafe (1). 

The moft effectual Remedy againft the Blight, is 
‘that which removes all its Caufes, (except fuch ex- 
traordinary ones as Lightning) as, 


Firtt, Want of Nourifbment. 


The Horfe-Hoe will, in wide Intervals, give 
Wheat throughout all the Stages of its Life, as much 
Nourifhment as the difcreet Hoer pieafes. | 


Secondly, Waut of Air. TOD 


Air being a Fluid, moves moft freely in a right 
or ftraight Line ; for there the feweft of its parts 
meet with any Refiftance; as a ftraight River runs 
{wifter than a crooked one, from an equal Declivi- 
ty; becaufe more of the Water ftrikes againft the 
Banks at the Turnings, and is there fomewhat re- 

-tarded; and the reft moving no fafter than in the 

ftraight River, the whole Stream of the Crooked 
muft be flower inits Courfe, than that of the ftraight 
River. } 

The Air cannot pafs thro’ fown Corn in a direét 
Line, becaufe it muft ftrike againft, and go round 
every Plant, they ftanding all in the way ofits courfe, 
which muft ftop its Current near the Earth. 

And the Air.amongft fown Corn, is like Water 
amongft Reeds or Ofiers in the fide of a River, ’tis 
fo ftopp’d in its Courfe, that it almoft becomes an 
Eddy ; and fince Air is about eight Hundred times 
lighter than Water, we may fuppofe its Current 

thro’ the Corn is more eafily retarded, ef pecially : 


(1) Tam fure, that whenever Sheep break into my Drill'd 
Wheat, in the Spring, it leffens my Crop half, juft as far as 
they eat the Rows. 


near 
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nearthe Earth, where the Corn has occafion for the 
ereateft Quantity of Air to pafs: For tho’ the up- 
per part of the Wheat be not able to ftop a flow 
Current of Air, yet it does fo muchraife even a {wilt 
one, as to throw it off from the Ground, and hinder 
ic from reaching the lower parts of the Stalks, where 
the Air mutt therefore remain, in a manner, ftag- 
fant; and the thicker the Wheat is, where it ftands 
promifcuoufly, the lefs change of Air can it have, 
tho’ rhe greater the Number of the Stalks is, the more 
frefh Air they muft require. 

But the confufed manner in which the Plants of 
fown Wheat ftand, is fuch, that they muft all op- 
pofe the free Entrance of Air amongft them, from 
whatever Point of the Compafs it comes. 

Now it is quite otherwife with Wheat drill’d re- 
eularly with wide Intervals, for therein the Current 
of Air may pafs freely, (like Water in a ftraight Ri- 
ver where there is no Refiftance) and communicate 
its Nitre to the lower as well as upper Leaves, and 
carry off the Recrements they emit, not fuffering 
the Plants to be weaken’d, as an Animal is, when 
his Lungs are forced to take back their own Expi- 
rations, if debarr’d from a fufficient fupply of frefh 
untainted Air. And this Benefit of trefh Air is 

lentifully and pretty equally diftributed to every 
Row ina Field of Hoed Wheat. 


Thirdly, Want of the Sun’s Rays. 


Sown Wheat Plants, by their irregular Pofition, 
may be faid to ftand in one another’s Light, for want 
of which they are apt to fall. 

*Tis true the whole Field of Plants receive the 
fame quantity of Sun-Beamsamongft them, whether 

‘they ftand confufedly or inorder; but there isa vaft 
ditterence in the Diftribution of them, for none or 
the very leaft fhare of Beamis is obtaind by thofe 

parts 
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‘parts which nced the greateft fhare, in the confufed 
Plants. And when the Crural Parts, that fhould 
fupport the whole Body of every Plant, are depriv’d 
of their due fhare of what isfo neceflary to ftrengchen 
them, the Plants (like Animals in the fame cafe) 
are unable to ftand. 

But in drill’d Wheat, where the Plants ftand in a 
regular order, the Sun-Beams are more duly diftri- 
buted to all parts of the Plants in the Ranks; for 
which way foever the Rows are directed, if they be 
ftraight, the Rays muft, fometime of the Day, fall 


on the Intervals, and be reflected ‘ey the Ground, 


whence the lower parts of the Wheat-tftalks mutt 
receive the greater fhare of Heat, being neareft to 
the Point of Incidence, having no Weeds to fhadow 
them. 

As to that Caufe of the Blight, viz. the Wheat’s 
dying before the full time of its Pregnancy be accom- 
plith’d ; the Hoe removes all the Objections againft 
planting early, and then it will bloflom the earlier: 
and it has vilibly kept Wheat green a whole Week 
longer, than unhoed Wheat adjoining to it, planted 
the fame Day. 

The Ancients were perfect Mafters of the Vine- 
Husbandry, which feems to have engrofs’d their ru- 
ral Studies, that it did not allow them fo much re- 
flection, as to apply the ufe of thofe Merhods to 
the Encreafe of Bread, which they had difcover’d 
to be moft beneficial for the Encreafe of Winc. One 


Method was to Hoe the Vines after they had blof- 


fom’d, inorder to fill the Fruit, as in Columelja, Lib. 
4. Cap. 28. Convenit tum crebris Foffionibus implere, 
nam jit uberior Pulverationibus. And if what Palla- 


dius {ays, Tit.ix. be true of the Sarritions and | 


Sarculations in the Month of “anuary, and that if 
Beans do twice undergo that {cratching Operation, 
they will produce much Fruit, and fo large as to 

fill 
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fill the Bufhel almoft as full when fhal’d as un- 
thal’d. | 

Faba fi bis Sarculetur profisiet, €3 multum fruum 
&3 maxtmum afferet, ut ad menfuram Modii complendi 
Frefa propemodum ficut integra refpondeat. 

This is to be done when Beans are four Fingers 
high, and Corn when it has four or five Leaves to a 
Plant ; even then the Harrowing-work, tho’ it tore 
up fome of the Plants, yet it was obferv’d to do 
good againft the Slight. | 

Si ficcas fegetes farculaveris, aliquid contra Rubigi« 
nem preflitifir, Maxime fi ordeum ficcum farrietur. 

When the Ancients obferv’d this, ’tis wonder they 
did not plant their Corn fo as to be capable of re+ 
ceiving this Benefit in Perfection. They might have 
imagin’d, that what was effectual again{t the Blight, 
when the Corn was in Grafs, muft, in all probabiliv 
ty, be much more effe@ual when in Ear, 

But the moft general Blight, that happens to 
Wheat in cold Climates, is caufed by Infeéts, which 
(fome think) are brought in the Air by an Eaft~ 
Wind accompany’d with Moitture, a little before 
the Grain 1s filling with that Milky-Juice, which 
afterwards hardens into Flour. Thefe Infecis depo- 
fite cheir Eggs within the Outer Skin (or Rind) of 
the Stalks 5; and when the young ones are Hatched, 
they feed on the Parenchyma, and eat off many of 
the Veffels which thould makeand convey this Juice 5 
and then the Grain will be more or lefs thin in pros 
tt to the Number of Veffels eaten, and as the 
Infects happen to come earlier or later ; for fomee 
times they come fo late, that the Grain is fufficiently 
filled with the faid Milky-Juice before theVeflels are 
€aten; and then, tho’ the Straw appear through a 
Microfcope to have its Veflels very much eaten and 
torn, and to be fullof Black Spots (which Spots 
are nothing elfe but the Excrements of thole young 
Ine 
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Infeéts) yet the Grain is plump and not blighted, — 
there being an Obfervation, That the early fown 
Wheat generally efcapes this Blight. And it has 
been feen, where one part of a Field is fown 
earlier than the other part, without any other Diffe- 
rence than the time of fowing, that the Grain of the 
lateft fown has been much blighted, and the Grain 
ofthe carlier has efcaped the Blight, tho’ the Straw 
of both were equally eaten by the Infects. Hence 
it may be inferr’d, that the Milk in the one had re- 
ceived all the Nourifhment neceflary to its due Con- 
fiftence, before the Veticls were defbroy’d ; but in 
the other, the Veflels, which fhould have continued 
the fupply of Nourifhment for Thickening the Milk, 
being fpoil’d before they have finifh’d that Office, it 
remains toothin ; and then the Grain, when it har- 
dencth, thrinks up and is blighted; yet the Grain of 
one and the other are equally plump until they be- 
come hard ; the Difference therefore is only in the 
'Thicknefs of the Milk, That in the blighted being 
- more Watry than the other. | 

The chief Argument to prove that thefe Infects 
are brought by an Eaft-Wind, is, That the Wheat 
on the Eaft-fides of Hedges are much blighted, when 
that on the Weft-fides is not hurt 5 and as to the 
Objection, that they are bred inthe Earth, and 
crawl thence up the Stalks of the Wheat, becaufe 
fome Land is much more fubject to produce blight- 
ed Wheat than other Land is, perhaps this diffe-- 
rence may be ehiefly owing to the different Situati-\ 
on of thofe Lands, as they are oppofed to the Baf’ 
or to the Heft. . 

Another Caufe why fome Wheat is more blighted. 
than other Wheat on the fame Land, is, the diffe-: 
rent Condition in which the Infects find it ; for the 
Rind of that which is very ftrong and flourith-: 


ing} 
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ing (1) is foft and tender ; into this they can eafily 
penetrate to lay their Eggs; but the Wheat that 1s 
poor and yellow, has a hard tough Skin (or Rind) 
into which the Infects are not able to Bore, for the 
Intromiffion of their Eggs, and therefore can do it 
no Mifchief. It would be in vain to advife to prevent 
the Blight, by ftriving to make the Wheat poor 5 
for tho’ Poverty may preferve Wheat from this 
Blight, as well as it does People from the Gout, yet 
that is a Remedy which few. take willingly againft — 
either of thefe Difeafes: But this I think might be 
poffible to remedy it, if we could from the ftrongeft 

Wheat take away fo much Nourifhment as to turn 

its Colour a little yellowifh juft before the Infects 

come (2), which I fuppofe to be in “Fue, after the 

Far is out, or at Icaft fully formed. 

Yet this can only be done in wide Intervals, for 
unlefs the fine Earth can be thruft to fome confide 
rable Diftance from the Roots after they are cut off, 
they will foon fhoot our again and reachit, becom- 
ing more vigorous thereby. | 

In dry Summers this Misfortune feldom happens, 
much Heat and very little Motfture being moft agree- 
able to the Conftitution of Wheat ; for then its 
Rind is more Firm and hard, as it 1s on the contra- 
ry made more foft and fpongy by too much Moif- 
Rare: *’ 

"The moft eafy and fure Remedy that [have yet 


(1) Some fort of Landis more fubjec& to this Blight than o- 
thers, in fuch, Lammas-Wheat muft by no means be drill’d 
Late and too Thin, left ic fhould not Tiller till late in the 
Spring; and then, for want of a fuficient Quantity of Stalks 
to difpenfe with all the Nourifhment rais'd by the Hoe, may 
become too vigorous and luxuriant, and be the more liable to 
the Injury of the Blight of Infects.. $e Lule 

(2) Whither thofe Infe@s go, or where they refide, from 
the time of their Eating their way out of the Straw, until they 
feturn the next Year, I cannot learn. 


, 2 found 
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found againft the Injury of thefe Infects, isto plant 
afort ot Wheat that is leaft liable to be hurt by 
them, viz. the White-Cone (or Bearded) Wheat, which 

as its Stalk or Straw like a Rufh, not hollow but 
Tull of Pith, (except near the lower part, and there 
‘tis very thick and ftrong) ’tis probable it has Sap= 
Veffels that lie deeper, fo as the young Infe@s can- 
not totally deftroy them, as they do in other Wheat : 
For when the Straw has the Black Spots, which 
jhew that the Infects have been there Bred, yet the 
Grain is plump, when the Grey-CGone and Lammas 
Wheat mixt with ic are Blighted. This Difference 
might have been from the different times of Ripene 
ing, this being Ripe about a Week earlier than the 
Grey-Cone, and later than the Lammas: But its 
being planted together both early and late, and at 
alltimes of the Wheatefeed time, and this White- 
Cone always efcaping with its Grain unhurt, is an. 
Argument, that ’tis naturally fortify’d againft the In- 
jury of thefe Infeéts, which in wet Summers are fo 
pernicious to other forts of Wheat; and I can im+ 
pute it to no other Caufe than the different Deep- 
nefs of the Veflels, the Straw of other Wheat being 
very much thinner and hollow from top to bottom, 
this having a fmall hollow at bottom, and there the 
‘Thicknefs betwixt the outer Skin and the Cavity, is 
more than double to that in other forts of Wheat ; 
Yo that I imagine, the Infeéts reach only the outer- 
moft Veflels, and enough of the inner Veffels are left — 
untouch’d to fupply the Grain. : | | 
_ This Whearmakes very good Bread, if the Mil+ — 
ler does not grind it too fmall, or the Baker make 
his Dough too hard, it requiring to be made fofter . 
than that of orher Flour. 

A Bufhel of this White-Cone-Wheat, will make 
nore Bréad than a Buthel of Lemmas,and of the fame 
| Baio ogi | Good= 


Cuarxlll OfBLIGHT. 163 
Goodnefs ; but it gives a little yellow Caft to the 
Bread. 3 : 

Another fort of lodging Blight there is, which 
fome call Moar-Loore, and moftly happens on light 
Land ; this is when the Earth finking away from the 
Roots, leaves the bottom of the Stalk higher than 
the fubfided Ground, and then the Plant having on- 
ly thefe naked Roots to fupport it (for which they 
are too weak) falls down to the Earth. 

To Remedy this, ‘Turn a fhallow Furrow againft 
the Rows, when they are ftrong enough to bear it, 
and when the Mould is very fine and dry 3 then the 
Motion of the Stalks by the Wind, will caufe fuch 
Earth to run thorough the Rows, and fettle about 
the Roots and cover them. 

I haveneverfeen any drill’d Wheat fo much fpoil’d 
by falling, as fown Wheat fometimes is. The 
Drill’d never falls fo clofe to the Ground, but that 
the Air enters into Hollows that are under it, and 
the Wind keeps the Ears in Motion. Notwith« 
ftanding all the Precaution that can be ufed, in fome 
unfeafonable Years Wheat will be Blighted : I have 
known fuch a general Blight, when fome of my 
Lammas- Wheat, planted late andon blighting Land, 
was blighted amongft the reft of my Neighbours, by 
the Infeéts ; but the Grain of the fowed Wheat was 
vaftly more injur’d than that of the Drill’d: The 
former was fo ight, that the greateft part was blown 
away in Winnowing, and the remainder fo bad, that 
it was not fit to make Bread: The Drill’d made as 

ood Bread, and had as much Flour in it, as the 
fow’d Wheat had, that was not blighted; for the 
Grains of the Drill’d were much larger than thofe of 
the fown; being form’d to have been Twice as big 
as the Grains of Wheat generally are, had they not 
been blighted. : : 


CHaP, 
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T. FOIN, from the Country we brought it 
from, is call’d Fre#ch Grafs : And for its long 
Continuance, fome having lafted Forty Years, 
’tis. call’d Everlafting Gra/s, tho’ it be not 

ftrictly a Gramen. 

Tis call’d in French, Sain Foin, 1. e. Sanum Fe 

sum, fromits Quality of Wholefomnefs, beyond the 
other artificial Grailes, green and dry. *Tis alfo 
call’d Sandum Fanum, Holy Hay. 
_ ?Tis a Plant fo generally known to every body 
fexcept a certain Author,who confounds it with Me- 
dica) that there is no need to give any formal De- 
{cription of that part of 1t which appears above 
Ground. It has many Red Flowers, fometimes 
leaving Ears five or fix Inches long: I have meafur- 
ed Stalks, and. found them above Five Foot long, 
tho’ they are commonly but about two Foot. 

The Reafon why St. Fox. will, in poor Ground, 
make a Forty times greater Encreafe than the na- 
tural Turf, is the prodigious Length (1) ofits per= 

pen-= 


_ (t) There is a Vulgar Opinion, that §¢. Foin will not fuc- 
ceed on any Land where there is not an under Stratum of Stone 
or Chalk, to ftop the Roots from running deep, elfe they fay 
the Plants fpend themfelves in the Roots only, and cannot 
thrive in thofe partsof them which are above the Ground. I am 
almoft afhamed to give an An{wer to this. 

*Tis certain that every Plant is nourifhed from its Roots (as 
an Animal is by its Guts) and the more and larger Roots it 
has, the more Nourifhment it receives, and profpers in propor- 
tion toit. St. Foin always fucceeds where its Roots run deep, 
and when it does not fucceed, it never lives to have long 
Roots ; neither can there ever be found a Plant ofit, that lives 
fo long as to root deep in a Soil that is improper for it, There- 
fore tis amazing to hear fuch Reafoning from Men, 

An 


\ 


Cuar.XIV. Of Str. Foy. 165 


pendicular Tap-Root ; it is faid to defcend Twen- 
ty or Thirty Foot. I have been inform’d by aPer- 
fon of undoubted Credit, that he has broke off one 
of thefe Roots in a Pit, and meafured the Part broken 
off, and found it Fourteen Foot. 

‘This Tap-Root has alfo a Multitude of very long 
Horizontal Roots at the upper part thereof, which 
fill all the upper Stratum, or Staple of the Ground ; 
and of Thoufands of St.FoinRoots I have feen taken 
up, I never found One that was without Hozizon- 
tal Roots near the Surface, after One Summer’s 
Growth ; and do much wonder how Mr. Kerkhaie 
fhould be fo miftaken, as to think they have none 
fuch. , | 

Alfo thefe Tap-Roots have the Horizontal ones 
all the way down ; butas they defcend,they are ftill 
fhorter and fhorter, as the uppermoft are always the 
longeft. 

Any dry Ground may be made to produce this 
noble Plant, be it never fo poor; but the richest 
Soil will yield the moft of it, and the beft. 

_ If you venture to plant it with the Drill, accor~ 
ding to the Method whercin I have always had the 
beft Succefs 5 let the Land be well prepared before 
you plant it. ‘The Seed if not well ordered will ve~ 
ry little of it grow ; therefore ’tis convenient to try 
it in the Manner mention’d in Chapter of Hoeing : 
where are alfo Directions to find the proper Quanti- 
ty and Depth to plant it at: I have obferv’d that 


~ An under Stratum of very ftrong Clay or other Earth which | 
holds Water, may make a Soil improper for it; becaufe the 
Water kills theRoot,and never fuffers it to grow to Perfeétion, 
or to attain to its natural Bulk. The belt st. Foin that ever I 
faw, had nothing in the Soil to obftrucét the Roots, and it has 
been found to have Roots of a prodigious Depth, | 


9 
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the Heads of thefe Seeds are fo large,and their Necks 
fo weak (1), that 1f they lic much more than halfan 
Inch deep (2), they are not able to rife through the 
incumbent Mould; or if they are not cover’d, they 
will be Malted (3). A Bufhel to an Acre is full 
Twenty Seeds to each fquare Foot in all I try’d; 
but there is odds in the Largenefs of it, which makes 
fome Difference in the Number. | 

The worft Seafons to plant it are the Beginning 
of Winter, and in the Drought of Summer: The 
beft Seafon is early in the Spring. 

*Tis the ftronger when planted alone, and when 
no other Crop is fown with it (4). 

If Barley, Oats, or other Corn fown with St. Foiz 


epee nee ee one 


eae 


(1) The Kernel or Seed, being much fwollen in the Ground, 
I call the Head; this when it reaches above the Ground, opens 
in the Middle, and is formed into the two firft Leaves; the 
Husk always remaining at the fame Depth at which it is co« 
verd: the String that paffes from the Husk to the Head, is the 
Neck; which, when by its too great Length *tis unable to fup- 
port the Head till ic reaches to the Air, rifes up and doubles a- 
bove it; and when it does fo. the Head being turn’d with its 
Top downwards, never can rife any higher, but there rots in 
the Ground. 

(2) In very light Land the Seed will come up from agrea- 
ter Depth; but the moft fecure way is, not to fuffer it to 
be cover’d deep in any Land. 

_ (3) We fay it is Malted when it lies above Ground, and 
fends out its Root, which is killed by the Air. And Whether 
we plant bad Seed that does nat grow, or good Seed buried ar 
malted, the Confequence will be much the fame, and the 
Ground may be equally underftock’d with Plants. 

(4) The worft Crop that can be fown amongft St. Foin, is 
Clover or Rye-Grafs; Barley or Oats continue but a little 
while to rob it, but the other Artificial Graffes rob it fora 
Year or Two, until the Artificial Pafture is near loft; and then 
the St. Fon never arrives to half the Perfection as it will do. 
wken no other Grafs is fown amongft ir. 

The Injury thefe Hay Crops do to the St. Foin is beft feen 
where fome parts of the fame Field have them, and the other 
parts are without them, 


do 
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do lodge, it will kill (1) the young Sr. Foiv that is 
under it: But then fo great a Crop of Corn will cer- 
tainly an{fwer the very little Expence of Drilling the 
St. Foiw again, either the next Year, or as foon asthe 
Corn ts off the Ground. 

St. Foiu Drill’d betwixt Rows of Barley or Oats, 
always is ftronger than when Drill’d amongft Corn 
that is fown at Random; and therefore is in lefs 
Danger of being kill’d by the Lodging ofthe Corn ; 
neither is the Corn in Rows {fo liable ‘to fall as the 
other. 

The Quantity of Seed to be Drilld on an Acre 
will depend in great meafure upon the Goodnefs of - 
it; for in fome bad Seed, not more than One in 
Ten will grow, and in good Seed, not Onein Twen- 
ty will mifs ; which 1s beft known by {tripping off 
the Husks of a certain Number of Seeds, and plan« 
ting the Kernels in Barth, in the Manner directed 
for finding the proper Depth to plant at, whichin 
this cafe let be halfan Inch; this being done, the 
Quality of the Seed will be known; but until fre- 
quent’ Trials have furnifh’dExperience enough tothe 
Planter to know the Difference, let him obferve that 
the following are good Signs, v/z. “The Husk of a 


(1) When Barley, among which the St. Foin is planted in a 
dry Summer, is great, there are few Farmers that know till the 
next Spring, whether the St. Foin {ucceeds or not ; becaufe the 
young Plants are not then Vifible ; unlefs it be to thofe who 
fre accuftomed to obferve them in all the Degrees of their 
Growth. I have feena Field of Ten Actes of fuch, wherein, 
after the Barley was carry’d off, nothing appeared like St. Poin; 
but when by the Print of the Channels | fearched diligently, 
I found the fmall st. Forn Plants thick enough in the Rows ; 
they had no Leaves, they being cut off by the Scythe, no part 
of them that was left had any green Colour; but’from the 
Plants there came out many Sprigs like Hog’s Briftles, or like 
the Beard of Barley: This whole Piece of st. Foin fucceeded fo 
well, that the Third Year its Crop was worth Three Pounds 
per Acre, the Land being good. 

a bright 


168 Of St. F orn, Cuap, XIV. 
bright Colour, the Kernel plump, of a light Grey 


or Blew Colour,or fometimes a fhining Black ; yetthe 
Seed.may be good,tho’ the Husk is of a dark Colour, 
if that is caufed by its receiving Rain in the Field, 
and not by Heating in a Heap, or inthe Mow; and 
if you cut the Kernel offin the Middle, crofs-ways, 
and find the Infide of a greenifh frefh Colour, 1t’s 
furely good ; but if of a yellowifh Colour, and Fri- 
able about the Navel, and Thin, or Pitted, thefe are 
Marks of bad. Seed. 

The Quantity, or rather Number of Seeds con- 
yenient to Drill,ought to be computed by the Num- 
ber of Plants (1) we propofe to have for making 
the beft Crop, allowing for Cafualties (2). 

| | Jn 


(1) Not that we need to be fo exact as to the Number of 
Plants, whether they be Two, Three, or Four Hundred upon 
a fquare Perch. Neither is ic poflible to know before-hand the 
precife Number of Plants that may live, forfometimesthe Grub 
kills many, by eating off the firft Two Leaves. 

(2) Many even of the beft Seeds, both Sown and Drill’d,are 
Jiable to Cafualties, but not equally ; for about Twenty-eight 
Years ago. my Servants (being prime Seeds-Men) had a Fancy 
in my Abfence to Try an Experiment of the Difference be- 
twixt Sowing and Drilling of st. Foin ; and in the Middle of a 
large Field of my beft Land, they fow’d a fquare Piece of Three 
Acres, at the rate of One Bufhel toan Acre, notdoubting, buc 
by their skill in fowing even, it would fucceed as well as if 
Drill’d ; but it fucceeded fo much againft their Expectation, 
chat the Land all round it, which was Drill’d at the fame time, 
with the fame proportion of the fame Seed, brought extraor- 
dinary good Crops of St. Foin; but the fow’d part was fo very © 
thin, that tho’ it lay’d ftill with che reft for Eight Years, it ne- | 
ver wasa Crop. there not being above Three or Four upon a | 
fquare Perch, taking the Three Acres all together; not that it 
can be fuppofed, that the fown would always meet with fo 
many Cafualties as thisdid; for then Eight Bufhels fown to - 
an Acre might have been toe Thin. and much Thinner than 
all the reft of the Field was, tho’ Drill’d with only One Buthel 
zo an Acre: And ’tis often feen, that when an Acre is fown 
with Seven Buthels of Seed, the St. Foin is as mych too Thick, , 
as that fown with One Bufhel was too Thin. 

Terk I do 
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In Drilling S+. Foir not to be Hoed, and before 
the Plows ot my Drill were fo perfect in making 
narrow Channels as they are now, (for when the 
Channels were open, they had fix times the Breadth, 
wherein part of the Seed was wafted) then my Quan- 
tity was One Buthel to an Acre, fometimes Six Gal- 
lons. | | 
Buta fingle Acre (in the middle of a large Field 
of St. Foiv) being Drill’d late in O@ober, the tfrofty 
Winter kill’d at leaft Nineteen of Twenty Parts (1) 
ofthat Bufhel. At firft it made fuch a poor Appea- 
rance, that ’twas by mere Accident, or it had beer 
plow’d up for a Fallow ; but miffing of that, a few 
Plants were perceiv’d in the Summer, which bytheir 
Singlenefs grew fo vigorous and fo very large, that 
the fecond Year of mowing it, produc’d a Crop 
Double to the reft of the fame Field which was 
Drill’d in the Spring, with the fame proportion of 
Seed, and none of it kill’d ; tho’ all this Field was a 
much better Crop than fome that was fown in the 
common Manner, with feven Bufhels to an Acre. 
I have generally obferv’d the Thin (2) to make the 
beft Crop, after the Pirft or Second Year. : 
| have 


I do not know, that of the many Hundred Acres of Sr. Foin, 
that have been Drill’d for me, ever One Acre was too Thin, 
except when planted with Wheat, the young Plants were 
kill’d by the Froft. : 

(1) But I believe, there might remain a/ive Three or Four 
Plants to each fquare Yard, ftanding fingle and at pretty equal 
Diftances, oa 

(2) But notwithftanding I commend the planting of St.Foin 
Thin, that moft of the Roots may be fingle ; yet I have Fields 
that were drill’d with but Four Gallons of Seed to an Acre ; 
and yet the Rows being feven Inches afunder, the Roots are 
fo thick in them, that the Ground is cover’d with the St. Foin 
Plants, which feem to be as thick (in appearance) as moft fown 
_ St. Fon, whereon Seven or Eight Bufhels are fown onan A- 
cre. And I have other Fields that were drill’d with about Two 
Gallons of Seed to an Acre (which is Five Seeds to each fquare 

Aa.z Foot) 
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I have alfo often obferv’d in Lands of St. Foin, 
lying-difpers’d in acommon Field, (but where there 
was not Common for Sheep) and where the E:nds of 
other Lands kept in Tillage, pointed againft the 
Pieces of St. Foin, and the Horfes and Plows turn- 
ing out upon the St.Foin,did plow and fcratchout a 
Multitude of its Plants ; fo that it was thought to 
be fpoil’d,and Law-fuits were intended for Recom- 

ence ofthe Damage: But afterwards this fcratch’d 
part, fuppofed to be fpoil’d, became I'wice as good 
as the reft of the fame Pieces, where the Plows did 
not come to tear up any Plants. 

The Reafon why the fingle St. Poin Plants make 
the greateft Crops, is, That the Quantity of the | 
Crop is always in Proportion to the Quantity of 
Nourifhment it receives from the Earth, and thofe 
Plants which run deepett will receive moft, and fuch 
as are fingle will run deeper than thofe which are 
not fingle. 

Alfo the fingle do fend out all round them Hori- 
zontal Roots, proportionably ftronger and larger, 
whereby they are better able to penetrate, and ex- 
tract more Nourthhment from the Staple or upper 
Stratum, than the other can do (if there be acompe- 
tent Number, which is when Hoed fewer than any 
Body imagines.) ’Tis common to fee a fingle St. 
Foin have a bigger Tap-Root than Twenty thick 
ones; their Length ts in proportion to their Big- 
nefs, therefore that fingle Plant may well be fup- 
pofed to have Twenty times more Depth of Earth | 
to fupply it, than all thofe Twenty fmall Roots can | 
reach to. And tho’ thefe under Strate are not fo 


deere ee ey cc aarS EAA SEREERAENRERIRET ERR Re eT a a 
Foot) the Rows Sixteen Inches afunder, that produce better 
Crops, tho’ the Ground be poorer. The drill’d St. Foin being 
regular is more fingle, tho’ as thick as the fown, and for that 
Reafon always makes a better Crop, and lafts longer than the 
fown that is of the fame thicknefs but irregular. 7 


rich 
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rich as the upper, yet never having been drain’d by 
any Vegetable, they do afford a very confiderable 
Quantity of Nourifhment to thofe Roots which firt 
enter them. | 

The fmall thick Plants are fo far from equalling 
the Product of the fingle, by their excefs of Num- 
ber, that the more they are, the {maller, fhorter and 
weaker they become 5 lefs Nourifhment they have, 
and the lefs Crop they produce, and are foon ftarv’d, 
decay and die, unlefs reliev’d by the Expence of 
frequent Manure, or that the Soil be very rich. 

Single Plants exceed the other by a Multitude of 
Degrees, more than a Giant does a Dwarf in Strength, 
as well as Stature; and therefore when natural 
Grafs, happens to come, are fo much the better able 
to fhift amongft it. 

The fingle Plants feem alfo to exceed the other in 
their Longevite ; for ’tis obferv’d, that all St. Foin 
that has continued good, for a great Number of 
Years without Manure, has been fo fingle, that the 
Owners have determined to plow it up at the Be= 
ginning, for the Thinnefs of tt. , 

How long this may laft by Culture I can’t tell,bue 
undoubtedly much longer than without it; and I 
can fay, that [never knew a Plant of St. Foin die 
a natural Death; the moft common End of it is 
ftarving. And whenan Handred Thick Plants have 
not the Nourifhment which One fingle Plant has, 
’tis no wonder that thefe (in a Croud (1) thus be- 
_fieg’d with Hunger) fhould be ftarv’d before it. 

Another Advantage the Single have, in refpect of 
Moifture, thefe reach to a Depth where that is ne- 
ver wanting, cven when the upper Stratum or Sta- 
ple is parch’d up, as appears by the Mint (G) in 

(1) Sown Plants when too Thick are Crowded on every fide. 


but thofe that are Drill’d, have always Room enough on Two 
fides of them ; unlefs the Rows are too near together. 


the 
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the Glafs: and Box, that if any Root ofa Plant has 
Moifture, that Root will communicate a fhare to alk 
the reft. Hence it is, that in the drieft Summer, 
thefe fingle Plants make a great Crop, when the o- 
ther yield next to nothing. I remember I once faw 
a Farmer coming out of a Ground with a Load of 
St. Foin Hay, which he affured me was all he could 
find worth cutting outof Forty Acres, of this thick 
fort in full Perfection, Three Years after fowing ; 
he valued his Load at ‘Vhree Pound, but withal faid, 
it came off fo much Ground, that the Expence of 
Mowing, Raking, &%¢. was more than the Value. 
When in the very fame dry Summer, there was 
Three Tun of St. Fointo an Acre ina Field, where 
it was Drill’d fingle and regularly. 

And I have often obferv’d, that where the Plants 
are thin, the fecond Crop of them fprings again im- 
mediately after Cutting; when Plants that ftand 
thick in the fame Ground, fpring not till Rain 
comes: And I havefeen the thin-grown high enough 
to cut the fecond time, before the ather begun to 
{pring. | 

The beft way to find what Number of thefe Plants 
is proper to have on a Perch of Ground, is to confi- 
der what Quantity of Hay one large Plant will pro- 
duce (for if Cultivated, they will be all fuch.) 

Without Culture thefe Plants never attain to a 
Fourth part of the Bulk they do with it, therefore 
very few have feen any one Plant at its full Bignefs; 


one Plant well Cultivated has in the fame Ground | 


made a greater Produce than One Thoufand {mall 
ones Uncultivated. 

But the Hay of a large fingle Cultivated Plant 
will weigh more than Halfa Pound ; and 112 Plants 
upon a fquare Perch, weighing but a Quarter of a 


Pound a piece one with another, amount to Two. 


Tuntoan Acre. 


It 


CuarpXlV. Of Sr. F orn. 173 

If St. Foin be planted on fome forts of Land ear- 
ly in the Spring and Hoed, it may bring a Crop 
the fame Summer 3 for I once planted a tew Seeds 
of it on Sandy Ground in my Garden, at the End of 
february, which produced large Plants above Two 
Foot high, that went into Bloflom the following: 
Fune, tho’ there was a fevere Froftin March, which 
kill’d abundance of Wheat, yer did not hurt thefe 
Plants: This fhews that St. Fain is a quick grower, 
unlefs it be planted on poor cold Ground, or for 
want of Culture. | 

And tho’ the poor Land and ill Management ge- 
nerally allotted to it, caufes it to yield but One 
mowing Crop a Year, yet it has yielded Two great 
ones on rich fandy Land, even when fown inthe com= 
mon ordinary manner. 

Thin Sc. Foin cannot be expected to cover all the 
Ground at firft, no more than aa Orchard of Apple- 
‘Trees will,when firft planted, atThirtyFoot diftance 
fromeach other every way,yet this is reckon’d a pro~ 
perDiftance to make a good and laftingOrchard. But 
it thefe fhould be planted at Three Foot diftance, as 
they ftand in the Nurfery, it would not be more 
unreafonable than the common Method of fowing 
‘St. Foin is; and there would be much the fame Con- 
fequence in both, from covering all the Ground at 
firit planting ; except that the St. Foin being abun- 
dantly longer Rooted downwards, than Apple~ 
Trees are, has the greater Difadvantage, when by 
its Thicknedfs ’tis prevented from growing to its full 
Bulk, and Length of Roots (1), 

The Difference is only this, People are accuftom’d 

. to 
(1) Horizontal-rooted Plants fuffer no greater Injury by 
their Paftures being overftock’d than Cattle do ; becaufe their 
Pafture lying near the Surface of the Ground, they have it all 
amongft them: Bur St. Foin, and other long Tap-rooted Plants 
fuffer yet more, becaufe great part of their oyerftock’d Pafture 
7 is 
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to fee Apple-Trees planted at their due Diftance, 
but few have feen St. Foin planted and cultivated at 
che diftance moft proper to St.Foin,or ever confider’d 
about it, fo much as to make the neceflary ‘Trials. 

T have conftantly found, that upon doubling any 
‘Number of narrow Rows, having equal Number of 
Plants in each Row, the Crops have béen very much 
diminith’d; and upon leaving out every other Row, 
that is, leflening the Number of Rows to Half, the 
Crops are encreafed : “And where Two Rows are 
wide afunder at one End of a Piece, and néar at the 
other End, the Plants are gradually lefs and lefs, as 
the Rows approach nearer together. 

We ought never to expect a full Crop of St. Foin 
“the Firft Year, if we intend to have good Crops atf- 
terwards; and that it fhall continue to produce fuch, 
for the fame Reafons. that mutt be given for Planting 
an Orchard at other Diftances than a: Nurfery. 
=-"'The common Error proceeds from miftaking the 
-Caufelof a great or {mall Crop. 

Where the fpaces betwixt Rows are wide (if there. 
‘be not too many Plants in them) we always fee the 
St. Foin grow large, and make the greateft Crop 3 
but when it is young, or after cutting, we fee room 
‘(as we fancy) for more of fuch Plants, to make a yet 
larger Crop; not confidering that “tis the Widenefs 
“of thofe Spaces,and lefs Number of Plants,that caufe 
‘the Crop to be fo large, there being more Pafture for 
‘thofe Plants. | 

Where thefe {paces are Narrower, and the Rows 
of equal Thicknefs, we fee the Plants lefs when | 
erown, and that they make a lefs Crop, and yet 
there feems to be Room for more Rows, which we _ 
fancy might make the Crop larger, not confidering 
that ’tis the Narrownefs of thofe fpaces that caufe 
is loft by them all, when they hinder one another from reach- 
ing down to it, by fhortening One Another’s Roots, which © 
they do when they all become Dwarfs by reafon of their over- 
thicknefs. the 
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the Plants and Crop to be lefs, for want of fuffici- 
ent Pafture. | 

Thus fondly encreafing the Number of our Rows 
and Plants, we bring our Crop (unlefs the Soil be 
rich) to nothing, by too much overftocking their 
Pafture: And if that Pafture be overftock’d, the 
Crop will be diminith’d more than in proportion to 
that over Charge ; for perhaps ’tis not impoflible to 
prove (if we would be curious) that Plants by wan- 
ting a Fourth part of their due Quantum of Nou- 
rifhment, will be diminifh’d to Half (1 )*or their 
Bulk they would have attained to, had they been 
fupply’d with the other Fourth part. 

I have obferv’d Hoed St. Foin to grow more, and 
encreafe its Bulk more in Two Weeks, than Un- 
hoed St. Foin in the fame Ground (and without any 
other Difference) hath done in fix Weeks: and the 
quicker it grows by being better fed, the fweeter 
and richer Food it will make for Cattle, whether it 
be {pent Green or Dry (2). | 

At whatever Diftance the Rows be fet, if they 
have too many Plants in them, the Crop will be ve= 
ry much injur’d; and the greater the Excefs is be« 
yond the juft Number, the more void {pace there 
will be amongft them ; becaufe the {maller the Plants 
are, the lefs Ground they cover. 

I have had the Experience of Drilling at all Dif- 
ftances, from ‘Thirty Three Inches to Seven Inches, 
betwixt theRows; and recommend the following Dif- 
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PONE aE UB EAT a Se Sao a 
G1) When Plants have not their due Nourifhment they faf- 
fer the more by Cold. and Drought, fo that want of Nourifh- 
ment diminifhing their Growth one Fourth, Cold, or Drought, 
or both may diminifh it another Fourth 3 
(2) Cattle are the beft judges of the Goodnefs of Grafs, and 
they always choofe to feed on St. Foin that is moft Vigorous, 
and refufe that which is Poor and Yellow. And the Richet 
- $weeteft Grafs will always make the beft Hay; for the drying 
of it does not change the a of the Grafs, 
b 


tances, 
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tances, for the different Methods of Drilling 5 whe=- _ 
therthe St. Foin be defign’d for Hoeing, or not. — 


As, | 

Firtt, For Hor/e-Hoeing, I think it is beft to Drill 
Double Rows with Eight-Inch Partitions, and Thir- 
ty-Inch Intervals, which need only be Hoed alter- 
nately, leaving every other Interval for making the 
Hay thercon. | ; 

Indeed I have never yet had a whole Field of 
Hoed St. Foin; but have enough to fhew,. that 
Horfe-Hoeing makes it ftrong upon very poor 
Land, and caufes it to produce ‘Two Crops a Year 
upon indifferent Land. | 

Tt is not-neceflary to Hoc this every Year; but 
we may intermit the Hocing for Uhree or Four 
Years together, or more if the Land be good. 

Whil:tt the Plants are {mall the firft Year, care 
muft be taken not to cover them with the Plow 35 
afterwards there will be no great Danger, efpecial- 
ly in Winter, the Earth not being fuffer’d to lie on 
them too long: 

Secondly, For Hand-Hoeing, Drill the Rows fixe 
teen Inches afunder, and fingle out the Plants, fo as 
to make them Eight Inches apart at leaft in the 
Rows, contriving rather to leave the Mafter-Plants, 
- than to be exact in the Diftance; this muit be done 
whilft they are very young, or in Summer; elfe they 
will come again that are cut off by the Hoe. 

Lattly, When St. Foin is Drill’d without any In | 
tention of Hocing, the beft way (I think) is to | 
plant fingle Rows, at eight Inches diftance, with no | 
greater Quantity of Seed, than when the Rows are. 
at fixtecn Inches .Diftance ; becaufe by this Method, | 
the fame Number of Plants in. the Rows, that are 
but eight Inches apart, will be much more fingle, 
thanin the Rows at fixteen Inches apart are, with- 
eut being fet our by the Hoe, Sank 

Which 
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Which of thefe Methods foever is practis’d, the 
Land fhould be made as clean from all Grafs, and as 
well pulveriz’d as poflible, before Drilling. 
- ‘The Tines of the Drill-Harrow mutt exactly fol- 
low the Shares, which leaving the Channels open, 
‘the Tines cover the Seed, fome at Bottom, and fome 
on each fide ; fo that it’s cover’d very fhallow, tho’ 
it lies deep within the Ground, where there is more 
‘Moifture, than nearer to the Upper Level Surface ; 
this caufes the Seed to come up in dry Weather, 
and yet it’s not in danger of being buried by a too 
great weight of Mould incumbent on it. 

But take heed that no other Harrow come on it 
after *tis Drill’d, for that might bury it. I never 
care to roll it at all, uniefs on account of the Bar- 
fey, and then only in very dry Weather, with a 
light Roller, Length-ways of the Rows, immedi- 
ately after “tis Drill’d, or elfe ftay Three Weeks 
afterwards, before it be roll’d, for fear of breaking 
off the Heads of the young St. Foin. 

Be fure to fuffer no Cattle to come on the young 

St. Poin the firft Winter (1), after the Corn is cut 
that grows amongft it; their very Feet would in- 
jure it by treading the Ground hard, as well as their 
Mouths by cropping it : nor let any Sheep come at 
it, even in the following Summer and Winter. 
- One Acre of well drill’d St. Foin, contidering 
the different Goodnefs of the Crops, and the Dura- 
tion of it, is generally worth Two Acres of fown 
St. Foin ‘en the fame Land, tho’ the Expence of 
driling be Twenty times Icfs than the Expence of 
fowing it. 

(1) The Birt Winter is the Time to lay on Manure, after 
the Crop of Corn is off; fuch as Peat-Afbes, or the like 3 be- 
caufe there being no natural Grafs to partake of it, and the 
_ Plants being Jefs, lefs will fupply them; and becaufe when 
made ftrong in their Youth, they will come to greater Perfec-~ 


tion: But I never ufeany Manure on my St. Foin. 
D2 One 


- we 
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One of the Caufes why St. Foin that is properly 
drill’d, laftech longer (1) without Manure than the 
fown, is, That the former neither over nor under= 
ftocks the Pafture, and the latter commonly, if not 
always, doth one or the other, if not both; viz. 
Plants too thick in fome Places, and too thin in o- 
thers; cither ’tis not fingle, but in Bunches; or if. 
it be fingle ’tis too thin, it being next to impoflible 
to have the Plants come true and regular, or nearly 
fo, by fowing at random, Plants too thick foon ex- 
hauft the Pafture they reach, which never is more 
than a {mall part of that below the Staple; when 
the Plants are too thin, the St. Foin cannot be faid 
to laft at at all, becaufe it never is a Crop. 

They who /ow Eight or Ten Bufhels of good 
Seed on an Acre in a good Seafon, among their 
Corn, with Intent that by its Thicknefs it fhould 
kill other Grafs, reduce their St. Foin almoft to 
that poor Condition I have feen it in, where it grows 
naturally favage without fowing or tillage, upon the 
Calabrian Hills near Croto : It makes there fuch a 
de{picable Appearance, that one would wonder how 
any Body fhould have taken it in their Head to pros 
pagate fo unpromifing a Plant ; and yet there has: 
{carce been an Exotick brought to England in this | 
or the laft Age, capable of making a greater or more 
general Improvement, were it duly Cultivated. 
~ Some think the Cythi/us would exceed it, but I. 
am afraid the Labour of fheering thofe Shrubs by the 


Hands of Englifb Servants, would coft too much of 
Its route 


(1) I have now a great many fingle St. Foin Plants in my - 
Fields, that are near Thirty Years of Age, and yet feem:as | 
Young and Vigorous as ever; and yet it is common for Thick : 
St Foin to wear out in Nine or Ten Years, and in poor Land. 
much fgoner, if not often manured by Soot, Pear-Afh, or Coal: 


Afh. 
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Luferne requiring more Culture, and being much 
more difficult to be fitted with a proper Soil, never 
can be fo general as St, Foin. 

Mr. Laurence, in his new Syftem of Agriculture, 
pag. 400, is in Hopes of fucceeding in his Project 
of Cultivating Affe Fetida in England in lieu of St. 
Foin, and that 1t may be a greater Improvement 
than It or Clover. But I mutt beg leave to fufpedt a 
little his Sincerity, when he delivers his Opinion, 
that Sheep fatted with Siiphium or Affz would make 
Mutton of fuch a wonderful pleafant Tafte, as to be 
preferable and more delicate than that of Bag/bot- 
Heath; efpecially when he relates, That one Drachm 
of it frefh from the Roots cafts a ftronger fmell than 
one Hundred Pound of it fold by our Druggitts ; 
and how ‘ the whole Air of a Place is infeGed with 
€ its noifom ftench ; and that Ronodeus thinks the 
© Indian Palates are made of Brafs to endure it. 

Upon the whole, this Reverend Gentleman’s 
Meaning (forall Good Men mean well) feems to be 
for introducing Stiphium, as an Improvement of an- 
other Kind than that of St. Foin, viz. That if he 
could prevail with the Exgli/b to plant Affa all over 
the Ifland, as frequent as St. Fotw and Clover are ; 
_fothat by Afuetude, Englifb Nofes might become 
as Brazen as thofe of Rowodeus’s Indians (for thofe 
of the Loudon Goldfinders would be a Million of 
times too nice) then Mr. Laurence’s Project would 
be an extraordinary Improvement, and fave the im- 
menfe Charge of a Fleet to defend us ; for tho’ we 
had no other Guard but only this general ftench of 
Afja, it would be as dangerous for any European Ar- 
my to approach England, as for Serpents and 
‘Toads to invade Ireland, When this Contrivance 
fucceeds, Mr. Laurence will deferve no lefs of his 
_ Country, than St. Patrick did of his. But becaufe 

it may probably be a long Time before this Contri- 


Vance 


we 
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vance be fo fully eflected, as to bring St. Foin quite 
out of Fafhion, let us confider in the interim the 
beft Methods of ordering it for Hay and for Seed. 
‘The Profit of St. Foin Fields arifing from cither of 
thefe ways, is a great Advantage to their Owner, a- - 
bove that of natural Meadows ; for if Meadow-Hay 
cannot have good Weather to be cut in its feafon, it 
can ferve for little other ufe than as Dung, and yet 
the Expence of mowing it, and carrying it off mutt 
not be omitted. But it therebe not Weather to cut 
St. Foin before Blofioming, we may expect it ’till 
in Flower, or may ftay till the Bloffoms are off; and 
if it ftill rain on, may ftand for Seed, and turn to as 
good account as any of the former: So that it has 
tour Chances to one of the Meadow. | | 
_ The elevated but not mountainous Situation of 
the dry Land whereon St. Foin is moftly planted, 
renders it fo commodious for making of Hay, that 
it efcapes there the Injury of Weather, when Hay 
in low Meadows ts utterly fpoil’d. eS 

On the high Ground the Wind will dry more in 
an Hour, thanon the Meadows in a whole Day. 
The Sun too has a more benign Influence above,and 
fends off the Dew about ‘Two Hours earlier in the 
Morning, and holds it up-as much longer in the E- 
vening. By thefe Advantages the St. Foin has the 
more time to dry, and is made with half the Ex- 
pence of Meadow-Hay. 
~ Bur before the manner of making it be defcrib’d, 
the proper ‘Time of Cutting it ought to be deter- — 
min’d; and upon that depend the Degrees of its 
Excellence (befides upon the Weather which is not 
in our Power) for tho’ all forts of this Hay it well 
made be good, yet there is a vaft Difference and Va- 
riety in them. 

The feveral forts may be principally diftinguifh’d 


by the following Terms, viz. Firft, The Virgin, Sew 


condly, 
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condly, The Bloffom’d, Thirdly, ‘The Ful/-Grown, 
And Fourthly, Uhe hrajb’d Hay. 

The Firft of thefe is Beft of all beyond Compa- 
rifon, and (except Luferne) has not in the World 
its Equal, This muft be cut before the Bloffoms 
appear: For when it ftands ’till full blown, the 
moft fpiritous, volatile, and nourifhing parts of its 

uices is {pent on the next Generation ; and this be- 
ing done all at once, the Sap is much depauperated, 
and the St. Foin can never recover that Richnefs it 
had in its Virgin ftate. And tho’ when in Bloflom 
it be Jiterally in the Flower of its Age, ’tis realty in 
the Declenfion of it. If it be faid, that what is nor 
in the Stalk is gone into the Flower, ’tis a Miftake, 
becaufe much the greateft part of its Quinteflence 
perfpires thence into the Atmofphere. 

And moreover that all Vegetablesarein fome degree 
weaken’d by the Action of continuing their Kind, 
may be inferr’d from thofe Plants which will live fe~ 
veral Years, if not fuffer’d to bloffom; but when- 

_ever they bloffom, it caufes their Death, tho’ in the 
firtt Year oftheir Life. For in Plants (as Dr. Willis 
obferves in Animals) Nature is more folicitous to 
continue the fpecies, than for the Benefit of the In- 
dividual. 

Part of a drill’d St. Foin Ground was cut the Be- 
ginning of May, before Blofloming (1), and from 
the time of cutting, until it was fet up in Ricks, be= 
ing about Ten Days, the Sun never fhone upon it ; 
but the Weather was mifty, at laft it was forc’d to 
be carried together for fear of Rain, fo Green that 
out of the largeft Stalks one might wring milky 


(1) By Cutting before Bloffoming is not meant before any 
one Bloffom appears, for here and there a Bud will begin to © 
open with a Red Colour long before the reft; therefore, when 
we perceive only a very few Bloffoms beginning to open, (per- 
haps but one ofa thoufand) we regard them as none. 
- | | Juice ; 
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juice 3 yet by making the Hay up in feveral little 

icks, and drawing up a great Chaff-Basket in the 
middle of each, its Firing was prevented ; but it 
look’d of ‘a dark Colour by Heating ; and was the 
very beft (1) Hay that ever I had. 

‘The other Part of the Ground was afterwards cut 
in the prime of its Flower, and made into Hay by 
the Heat of the Sun, without Rain or Mift: This 
came out of the Ricks at Winter with a much finer 
Colour, and as fine a fmell as the Virgin-Hay, but 
did not come near it in fatting Sheep, or keeping 
Horfes fat at hard Work, without any Corn, as the 
Virgin-Hay did. 

This fuper-fine Hay cannot well be had of poor 
uncultivated (2) St. Foin ; becaufe that may not be 
much above a Handful high, when ’tis in Condition 
to be fo Cut, and would then make a very light 
Crop, and would be a great while e’erit fprang up 
again: But the Rich will have Two or Three Tun 
to an Acre, and {pring again immediately for a fe- 
cond Crop; fo that little or no Quantity would be 
loft by fo great an Improvement of its Quality. For 
Hoed St. Foin upon a poor Chalky Hill, cut at the 
fame time with that uncultivated om a Rich Valley. 
does in dry Weather grow again without delay, 


= 


(1) This Hay fo cut before Bloffoming, has\ kept a Team of 
working Stone-Horfes, round the Year fat without Corn, and 
when tried with Beans and Oats’ mixed with Chaff, refufed it 
for this Hay. The fame fatted fome Sheep in the Winter, in 
a Pen with only It and Water; they thrived fafter than other | 
Sheep at the fame time fed with Peafe and Oats. The Hay was 
weighed to them, and the clear Profit amounted to Four Pound 
per Tun. They made no Wafte, tho’ the Stalks were of an ex- 
traordinary Bignefs, they would break off fhort, being very 
brittle: This grew on rich Ground in Oxford-/bire. 


(2) I reckon Manure of Peat-Aphes, Soot, or the like, to be a 
Culture, 


when 
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when the Valley attends a Month or more for 4 
Rain, to.excite its vegetative Motion. 

This Hay the Owner (if he be Wife) will not fell 
at any common Price; but endeavour to have jome 
of it every Year, if poflible, tor his own Ufe. 

The fecond fort of St. Foin Hay is that cut in the 
Flower, and tho’ much inferiour to the Virgin Hay, 
it far exceeds any other Kind, as yet commonly 
propagated in England; and if it be a full Crop, by 
gocd Culture, may amount to above Three ‘Tun on 
-an Acre. Thisis that St. Foin which ts moft coms 
monly Made, and the larger it is, the more nous 
rifhing for Horfes. Ihave known Farmers, after 
fall Experience, go Three Miles to fetch the lars 
geft ftalky St. Foin, when they could have boughe 
the {mall, fine leafy force of it at Home, for the fame 
Price by the Tun. | 

The next and laft fort of St. Foin that is cut only 
for Hay, is, the Ful/-Grown, the Blofloms being 
gone, or going off; this alfo is good Hay, tho’ it 
tall fhort by many degrees of the ocher ‘lwo forts : 
It makes a greater Crop than either of them, becaufe 
it grows to its full Bulk, and fhrinks ltttle in Dry- 
ing. 3 

“This gives the Owner a Third Chance of having’ 
Weather to make good Hay,and {pins out the Hay- 
feafon ’till about Mid/ummer ; and then in about a 
Fortnight, or Three Weeks after the Hay is fis 
nifhed, the Seed is ripe. But Firft of the Manner. 
of making St. Foin Hay. 1 oe 

Ina Day or Two after St. Foin 1s mow’d it will; 
in good Weather, be dry onthe upper fide; thenturn 
the Swarths, not fingly,; but ‘wo and Two toge- 
ther ; for by thus turning them in Patrs, there is a 
double {pace of Ground betwixt Pair and Pair, which 
needs but once Raking: Whereas if the Swarths 
were turn’d fingly, thar is, all the fame way, fup- 

c | "pote 
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pofe to the Ea? or Weft, then all the Ground will 
require to be Twice Raked ; at leaft more of it, 
than the other way. | 

As foon as both fides of the Swarths are dry from 
Rain and Dew, make them up into little Cocks the 
fame Day they are turn’d, ifconveniently you can 5 
for when ’tis in Cock, a lefs part of it will be ex- 
pofed to the Injuries of the Night, than when in 
Swarth. 

Dew being of a Nitrous penetrating Nature, en- 
ters the Pores of thofe Plants it reaches, and during 
the Night poffeffes the room from whence fome part 
of the Juices is dry’d out ; thus it intimately mixes 
with the remaining Sap, and whenthe Dew 1s again 
exhal’d, it carries up moft of the vegetable Spirits 
along with it, which might have been there fix’d, 
hhad they not been taken away in that fubtile Ves 
hicle. | 

If St. Foin be fpread very thin upon.the Ground, 
and fo remain for a Week in hot Weather, the Sun 
and Dew will exhautft all its Juices, and leave it no 
more Vertue than is in Straw, 

Therefore ’tis beft to keep as much of our Hay 
as we can from being expofed to the Dews, whilft: 
*tis in making 5. and we have a better Opportunity ’ 
of doing it in this, than in natural Hay ; becaufe: 
the bigger the Cocks are,. the lefs Superficies (in. 
proportion to the Quantity they contain) will be: 
expofed to the Dew; and St. Foin may be fafely’ 
made in much largerCocks than naturalHay of equal! 
drynefs can, which finking down clofer excludes the: 
Air fo neceflary for keeping it fweet, that if the: 
Weather prevents its being frequently mov’d andl 
open’d, it will ferment, look yellow, and be fpotl’d35; 
againit this Misfortune there 1s no Remedy, but top 
keep it in the lefler Cocks, until thoroughly dry.. 
St. oin Cocks(twice as big as Cocks of natural Hay)) 


by 
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by the lefs Flexibility of the Stalks admitting the 
ftir, will remain longer without Fermenting, 

This being able to endure more Days unmov’d, is 
alfo an Advantage upon another account, befides the 
Weather ; for tho’ in other Countries, People are 
not prohibited ufing the neceflary Labour on a// Days 
for preferving their Hay, even where the certainer 
Weather makes it lefs neceffary than here, yet ’tis 
otherwife in Exgland ; where many a thoufand Load 
of natural Hay is fpoil’d by that Prohibition for 
want of being open’d ; and often by the Lofs of one 
Day’s Work, the Farmer lofes his Charges and 
Year’s Rent, which fhews that to make Hay while 
the Sun fhines, is an Exxotick Proverb againtt Eng= 
lifo Laws, whereunto St. Foin being, in regard of 
Sundays and Holydays, more conformable, ought 
to be the Hay as proper to England as thofe Laws 
are. 

But to return to our Hay-makers. When the 
'firft Cocks have ftood one Night, if nothing hinder, 
let them Double, ‘Treble, or Quadruple the Cocks, 
according as all Circumftances require, in this man- 
ner, viz. {pread I'wo, Three, or more together in 
a irefh place; and after an Hour or Two, turn them, 
and make that Number up into One Cock; but 
when the weather is doubtful, let not the Cocks be 
thrown or {pread, but enlarge them, by thaking fe- 
veral of them into One; and thus hollowing them to 
let inthe Air, continue encreafipg their Bulk, and 
diminithing their Number daily, until they be fuffi- 
ciently dry to be carried to the Rick. 
_ This I have found the mott fecure way, tho’ it 
be fomething longer in making, there is much lefs 
Danger than when a great Quantity of Hay is fpread 
at once; for then a fudden Shower will domore Harm 
to One Acre of thar, than to Twenty Acres in 
Cock, ; 


Lee. - Agd 
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And the very beft Hay I ever knew in England, 
was of St. Foin made without ever fpreading, or the 
Sun’s fhining on it. This way, tho’ it be longer 
e’er finith’d, is done with lefs Labour than the other. 
Not only alittle Rain, but even a Mift will turn 
Clover-Hay Black; but St. Foin will not with any 
Weather turn ‘Black until it be almoft rotten, its 
Leaves being thinner than thofe of Clover. _ . 

If St. Foin be laid up pretty green it will take no 
Damage, provided it-be fet in {mall Round Ricks, 
with a large Basket’ drawn up the middle of each, 
co‘leave a Vent-Hole there, thro” which the fuper- 
fluous Moifture of the Hay tranfpires. 

As foon asits Heating is over, thefe Ricks ought 
to be thatch’d 3; and all St. Foin Ricks, that are made 
when the Hay is full dry‘din the Cocks, ought to be 
thatch’d immediately after making them.* - 


‘That which is laid up moft dry’d, will come out © 
of the Rick-of a Green Colour ; ‘that’ which has. 


much heatedin the Rick, will have a Brown Colour. 
 'The Seed is a Fourth Chance the Owner has to 
make Profit of his St. Fein: But this, if the Hoe~ 
ing-Husbandry were general, would not be vendible 
in great Quantities for planting ; becaufe an ordina= 
rv Crop of an Acre, will produce Seed enough: to 
Drill an Hundred Acres, which would not want re= 
planting ina long ‘Time. | ihe ets 
" The other Ufe then of this Seed is for Provender, 


and it has been affirm’d byfome who have made Tri= 


als of it,:that Three Bufhels of good St. Foin Seed 
iven to Horfes, will nourifh them as much as Four 


— 'Buthels of Oats. When well order’d it is fo /weet, 


that moft forts of Cattle are greedy of it. I never 
knew fo much ofit given to Hogs, as to make them 


become fat’ Bacon; but I have known Hogs made 
wery good: Pork: with it, for an Experiment ; and 


being valued at the beginning of their feeding, and 


the 
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the Pork by the Score when the Hogs were kill’d, 
which computed with the Quantity of Seed they 
eat, did not amount to near the Value of the fame 
Seed fold for fowing; that being Three Shillings 
per Buthel, and the Profit made by giving it to the 
_ Hogs was but Two Shillings a Bufhel. _ 
~ The Goodnefs of the Seed, and of the Hay out 
of which i¢ is Thrafh’d, depends very much upon 
the manner of Ordering them. goa glia 
This Thrafh’d Hay, when not damag’d by wet 
Weather, has been found more nourifhing to Horf-_ 
és, than courfe Water-Meadow Hay ; and when 
*tis cut {mall by an Engine is good Food for Cat- 
tle, and much better than Chaff of Corn, 
It requires fome Experience in it, to know the 
moft proper Degree of Ripenefs, at which the feed- 
ed St. Foin ought to be cut ; for the Seed is never 
all ripe together, fome Ears bloffom before others 5 
‘every Ear begins blofloming at the lower part of it, 
and fo continues gradually to do upward for ma- 
‘ny Days; and before the Flower is gone off the 
‘Top, the Bottom of the Ear has almoft fill’d the 
Seeds that grow there, fo that if we fhould defer 
cutting until the Top-feeds are quite ripe, the low- 
er which are the beft, would fhed and be loft. 
‘The beft Time to cut, is when the greateft part 
“of the Seed is well fill’d; the firft blown ripe, and 
the laft blown beginning to be full. | . 
* ‘The natural Colour of the Kernel, which is the 
real Seed, is Grey or Blucith when ripe ; and the 
Husk which contains the Seed is, when ripe, of a 
Brownifh Colour. Both Husk and Seed continue 
perfectly Green for fome time after full grown ; and 
if you open the Husk, the Sced will appear exactly 
like a green Peafe when gather’d to boil, and will 
like that eafily be fplit into Two Parts. Yet St. 
Foin Seed in this green Plight will ripen after cut- 
gla ting, 
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ting, have as fine a Colour, and be as good in all. 


refpects, as that which was ripe before cutting : 
Some for want of obferving this, have fuffer’d their 
Sced to ftand fo long, till ic was all ripe, and loft 
In cutting. , 

St. Foin Seed fhould not be cut in the Heat of 
the Day, whilft the Sun fhines out ; for then much, 
even of the unripe Seed, will fhed in Mowing: 
"Therefore in very hot Weather, the Mowers fhould 
begin to work very early in the Morning, or rather 
- in the Night 5 and when they perceive the Seed to 


fhatter, leave off, and reft till towards the Even- 


ing. 

ska Cutting we mutt obferve the fame Rule as 
in Mowing it, v/z. not to make this Hay whilft the 
Sun fhines. 

Sometimes it may, if the Seed be pretty ripe, be 
Cock’d immediately after the Scyths; or if the 
Swarths muft be turn’d, let it be done whilft they 
are moift ; not ‘l'wo together, as in the other Hay 
aforemention’d. If the Swarths be turn’d with the 
Rake’s Handle, “tis beft to raife up the Far-fides 
firft, and let the Stub-fide reft on the Ground in 
turning 5 but if it be done by the Rake’s Tecth, 


then Ict them take hold on the Stub-fide, the Ears 


bearing on the Earth in turning over. But ’tis com- 
monly Rain that occafions the Swarths to want tur- 
ning (1). 

Ifir be Cock’d at all (2) the fooner ’tis made into 


(1) If the Swarths be not very great, we never turn them 
atall; becaufe the Sun or Wind will quickly dry them. 
(2) Sometimes when we defign to Thrafhin the Field, we 


make no Cocks at all, and but only juft feparate the Swarths - 
ain the Dew of the Morning, dividing them into Parts of 


about Two Foot ineach Part. By this means the St, Foin:is 

fooner dry’d than when it lies thicker, as it muftdo if made 

into Cocks. | 
Cocks 
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Cocks the better; becaufe if the Swarths be dry, 
much of the Seed will be loft in feparating them, 


the Ears being entangled together. When moift, - 


the Seed fticks faft tothe Ear, but when dry, will 
drop out with the leaft touch or fhaking. 

There are Two Ways of ‘Thrafhing it, the one 
in the Field, the other in the Barn: ‘Che firit can- 
not be done but in very fine Weather, and whilt 
the Sun fhines in the Heat of the Day ; the beft man- 
ner of this is, to have a large Sheet pegg’d down to 
the Ground, for two Men with their Flails to 
thrafh on: ‘T'wo Perfons carry a {mall Sheet by its 
Corners, and lay it down clofe to a large Cock, and 


with two Sticks thruft under the Bottom of it, gent= _ 


ly turn it over, or lift it up upon the Sheet, and 
carry and throw it on the great Sheet to the Thrath- 
ers 3 but when the Cocks are fmall, they carry fe- 
veral at once, thrown upon the little Sheet carcful- 
ly with Forks; thofe which are near, they carry to 
the Thrafhers with the Forks only. As faft as it is 
thrafh’d, one Perfon ftands to take away the Hay, 
and lay it into an Heap: And fometimes a Boy 
ftands upon it, to make it into a fmall Rick of a= 
bout a Load. ‘As often as the great Sheet is full, 
they riddle it through a large Steve to feparate the 
Seed and Chaff from the broken ftalks, and put it 
into Sacks to be carried into the Barn to be Win- 
nowed. Gd . 

Two Thrafhers will employ two of thefe little 
Sheets, and Four Perfons in bringing to them’; and 
when the Cocks are thrafh’d, which ft. nd at a confi- 
Gerable Diftance. all round them, they remove the 
‘Thrathing-fheet to another Place. ‘There belong to 
a Set for one Thrafhing-fheet feven or eight Perfons, 
but the Number of Sheets fhould ‘be according to 
the Quantity to be thus thrafh’d : The fooner thefe 
thrafh’d Cocks are remov’d, and made into sabe 

Ricks 
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Ricks the better ; and unlefs they be thatch’d, the 
Rain will run a great way into them, and fpoil the 
‘Hay; but they may be thatch’d with theHay it felf, 
if there be not Straw convenient forit. | 

But the chiefeft Care yet remains, and that is to 
eure the Seed; if that be neglected, it will be of 
little or no Value; and the better 1t has efcap’d the 

Wet in the Field, the fooner its own Spirits will 
fpoil it in the Barn or Granary. Ihave known it lie 
a Fortnight in Swarth, rill the wet weather has 
turn’d the Husks quite black : This was thrafh’d in 
the Field, and immediately put into large Veffels 
holding about twenty Bufhels cach. It had by be« 


ing often wet and often dry, been fo exhaufted of | 


its fiery Spirits, that it remain’d cool in the Vef- 
fels, without ever fermenting in the leaft, till the 
next Spring, and then it grew as well as ever any did 
that was planted. | | 
But of Seed thrafh’d in theField without ever be- 
ing wetted, if it be immediately Winnow’d, and a 
fingle Bufhel laid ina Heap, or put into a Sack, it 
will in few Days ferment to fuch a degree, that the 
greateft part of it will lofe its vegetative Quality : 


‘The larger the Heap the worfe ; eungs the Pers 
O 


mentation it will be very Hot and fmell four: 
Many to prevent this {pread it upon a Malt-Floor, 
turning it often; or when the Quantity ts fmall, 
upon a Barn-Floor; but ftill I find that this way a 
great deal of it is fpoil’d, for it will heat tho’ it be 
fpread but an handful thick, and they never {pread 
it thinner; befides they may mifs fome Hours of the 
right times ofturning it, forit muft be done very of= 


ten; it fhould be ftirr’d in the Night as well asthe . 


Day, until the Heating be over ; and yet do what 
they can, it never will keep its Colour fo bright as 
that which is well Houfed, well Dry’d, and Thrafh’d 
‘nthe Winter: For in the Barn the Stalks keep it 

hollow 5 
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hollow ; there are few Eats or Seeds that touch one 
another, and the Spirits have room to fly off by 
degrees, the Air entring to receive them. 

The only way I have found to imitate and equal 
this, is to Winnow ir from the Sheet, then lay a 
Layer of Wheat-ftraw (or if that be wanting, of 
very dry thrafh’d Hay) then fpread thereon a thin 
Layer of Seed, and thus Stratum fuper Stratum, fix 
or feven Foot high, and as much in Breadth; then 
begin another Stack, let there be Straw enough, and 
do not tread on the Stacks ; by this means the Seed 
mixing with the Straw, will be kept cool, and come 
out in the Spring with as green a Colour as when it 
was put in, and not One Seed of aT houfand will 
fail to grow when planted. A little Barn-Koom 
will contain a great Decne, in this manner. 

I have had above one Hundred Quarters of clean 
Seed thus manag’d in one Bay of a {mall Barn. We 
do not ftay to winnow it clean before we lay it up 
in the Straw, but only pafs it thorough a large Sive, 
and with the Van blow out the Chaff, and winnow 
it clean in the Spring. | 

This Field-thrafhing requires extraordinary fine 
Sun-fhiny Weather, which fome Summers_do not 
afford at the Seafon, for thrafhing a great Quantity 
of it ; for ’tis but a fmall part of the Day in which 
the Seed can be thrafh’d clean out. ‘They who have 
afmall Quantity of it, do carry it into a Barn early 
in the Morning, or even in the Night, whilft the 
Dew is on it, tor then the Seed fticks taft to the 
Far: As it dries they thrafh it out, and if they cure 
it well, have thus fometimes good Seed, but gehe- 
rally the Hay is fpoil’d. 

- There is one Method of faving all the Seed good, 
‘and the Hay too, by carrying it unthrafh’d to the 
Barn, or Rick icin a particular manner, tho’ it be a 

great Quantity, more ana can prefently be thrath’d 5 

d ‘ 
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but muft be laid up in Mows or Ricks as Corn is. 
‘Then if it be carried in, in the Dews or Damp, the 
Hay is fure to be fpoil’d, if not both Hay and Seed: 
When ’tis taken up dry, the Seed comes out with 
a ‘Touch, and the greateft part is loft in pitching 
up the Cocks, Binding, and Jolting in carrying Home. 
To avoid this Dilemma, a Perfon who happen’d 
to have a great Crop of Seed on One Hundred and 
Fifty Acres together (and being by Weather de- 
lay’d “till Wheat-Harveft came on, fo that moft La- 
bourers went to Reaping) was fore’d to a Contri-= 
vance of getting it in as follows, viz. Three\Waggons 
had each a Board with an hole in, fix’d Crofs the Mid- 
dle of each Waggon by Iron Pins, to the Top of the 
Rades or Sides: There was a Crane which a Man 
could lift, and fet into the Hole inthe Board, and 
having an Iron-Gudgeon at the bottom, which went 
Into a Socket in the Bottom of the Waggon, would 
turn quite round: ‘The Poft of the Crane was Ten 
Foot Four Inches long, its Arm Four Foot Eight 
Inches long Brac’d; having a Treble Pulley at the 
End of it, and another to anfwer it with a Hook. 
_ About Forty Sheets were provided, capable of 
of holding each One Hundred and Fifty, or Two 
Hundred Pounds Weight ofit; thefe had Knots or 
Buttons at the Corners and Middles, made by Sewing 
up a littleHay inthefe Knots, as big as Apples, into 
part of the Sheet; for ifany Buckle or other thing be 
few’d toa Sheet plain, it will tear the Sheet. Half thefe © 
Buttons haveStrings ty’d to them,theSheetsare {pread | 
among the Cocks, fill’d by two, and ty’d up by two o= 
ther Perfons ; there is alfo a light Fir Ladder, wide at 
Bottom,the Top ofit faften’d by a piece of Cord tothe - 
Brace of the Crane,they hitch the Hook of the lower 
Pulley to a fill’d Sheet, and by a little Horfe at the: 
End of the Pulley-Rope, draw it up fliding on the 
Ladder ; *tis up ina Moment ; Then the Man who 
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is below, hitches the Crook of the Pulley to the 
lower Round of the Ladder, and the Loader above 
pulls up the Ladder from the Ground, ’till the 
Waggon comes to another Sheet. “Phe Waggons 
are lengthen’d by Cart-Ladders before and behind, 
for the more ecafy placing of the Sheets. When a- 
bout Twelve or Fifteen of them are loaded, they 
have a Rope fix’d to the Fore-part of each Wag- 
gon, which they bring over the ‘Top of all the Joad- 
ed Sheets, and wreft it at the ‘Tail, to hold onthe 
Sheets faft from falling off with joluing. ‘Then the 
Loader pulls out the Crane, and puts it into the 
next Waggon in the fame Manner. One Waggon is 
‘Loading whilft another 1s Emptying in the Barn, 
by Treble Pulleys likewife 5 becaufe ’tis inconveni~ 
ent to take it out of the Sheets by. Prongs, but the 
Pulleys will eafily draw off Two or Three Shects 
together. One Waggon is always going to the Field, 
or coming Home. ‘This Contrivance makes more 
Expedition than one would imagine : Three Loads 
have been loaded and fent off in the fame time this 
way, that One Load of Hay has been Loading, Bin- 
ding and Raking off the Outlides of it, in the next 
Ground in the common way. 

I will not relate the manner of making a Rick of 
this Seed in its Hay, of monftrous Dimentions, by 
a fort of Maft-Pole Forty-tourF oot high,with a Ten 
Foot Crane at the ‘Top, which made the fame Ex- 
pedition ;, becaufe I think, that where fuch a Quan- 
tity is, Dutch Barns with moving Roofs are better. 
Such a Rick is troublefome to Thatch,and the Wind 
has more Power to blow the Thatch off fo high in 
the Air, thanif it were lower. Neither would I 
advife any one to referve much more Sc. Poin for: 
‘Thrafhing, than his Barn will contain ; becaufe tho’ 
fometimes it brings the greateft Profit by Thrathing, 
yet fome Years,’tis apt to be Blighted. | 

Dd2 I have 
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I have been told by my Neighbour, that he had — 
a Crop of Five Quarters of St. Foin Seed on an A- 
cre; but the moft Profit that ever I took notice of 
was on halfan Acre, which was drill’d very Thin, 
and had no Crop of Corn with it; by which Ad- 
vantage it produc’d a good Crop of Seed the next 
Vear after ‘twas planted, and the Third Year this 
half Acre produc’d (as was try’d by a Wager) with- 
in a triffle of Two Quarters of Seed, which was fold 
for Two Pounds and Ten Shillings : The Thrafh’d 
Hay of it was fold in the Place for One Pound, and 
Two Quarters of Chaff fold for Twelve Shillings ; 
in all Four Pounds and Two Shillings. There was alfo 
a very good Aftermath, which was worth the charges of 
cutting and Thrafhing: So that the clear Profit of the 
One Year of this halt Acre of Ground, amounted to 
FourPounds Pwo Shillings : And it was remarkable, 
that at the fame time the reft of the fame Field,being 
in all TenAcres,had a Crop of Barley fown on Three 
plowings, which (the Summer being dry) was of- 
ter’d to be fold at One Pound per Acre. ~ 

{believe the greateft part of theSt.Foin that is fown, 
is {poil’d by being indifcreetly fed by Sheep (1); 
which Damage is occafion’d merely by fuffering them 
to continue feeding it too long ata time, efpecially 
in the Spring, for then the Sap moves quick, and 
muft be depurated by the Leaves ; and as the Sun’s 
nearer approach accelerates the Motion or Ferment 
of the Juicesymore Pabu/um is receiv’d by the Roots; — 


C1) T never fuffer Sheep to come upon St. Foin, except betwixt 

Mowing-time and All-Saints. And there is fo much danger of 
fpoiling St. Fuin by the Fraud of Shepherds, that I knew a Gen- 

tleman that bound his Tenant never to fuffer any Sheep to — 
come thereon; and by this means his St. Foin continued in 
Perfection much longer than is ufual, where St. Foin is fuffer’d 
to be fed by Sheep. © * ' a 
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but for want of Leaves to difcharge theRecrements, 
and enliven the Sap with Nitroaerious Particles (the 
Sheep devouring the Buds continually as faft as they 
appear) the St. Foin’s vital Flame (if I may fo call 
it) is extinguifh’d ; the Circulation ceafing, the Sap 
ftagnates, and then it ends in Corruption ( 1). But 
let the Sheep eat it never fo low, ina fhort time, 
without continuing thereon, or cropping the next 
Buds which fucceed thofe they have eaten, the Plants 
will recover and grow again as vigoroully as ever 5 
and if wich a Spade, in the Winter, you cut off the 
St. Foin Heads an Handful deep, and take them 
away, together with their upper Earth, the Wound 
in the remaining Root will heal, and fend out more 
Heads as good as thofe cut off, if thofe fecond 
Heads be preferv’d from Cattle, until they attain 
to a Bignefs competent to bear Leaves fuficient for 
the ufe of the reviving Plants: Nay, I have feen 
Plants of St. Foin cut off in the Winter a Foot 
deep, and the Earth of that Depth taken away, and 
the remaining Root recover’d and grew to an ¢x- 
traordinary Bignefs, but this was preferv’d from 
Cattle at firft. ; Eide 

I efteem St. Foin to be much more profitable than 
Clover, becaufe St. Foin is never known to do any 
perceivable Damage to the Corn amongft which ’tis 
planted, but Clover often fpoils a Crop of Barley ; 
and I have known that the Crop of Barley has been 
vatu’d to have fuffer’d Four Pounds per Acre Da- 
mage, by a Crop of Broad Clover’s growing in it in a 
wet Summer: In a dry Summer both forts of Clover 


team ann ase eae a en a AE SI 

(1) Natural Grafs is not kill’d by conftant feeding, becaufe 
no fort of Cattle can bite it fo low as to deprive it ofall its 
Leaves; and ’tis like Eels, more tenacious of Life than the reft 
of its Genus, and will fend out Leaves from the very Roots 


{ 


when reverfed, as is too often feen where Turffy Land is plow’d 
up in large Furrows. ol iid ; 
‘ are 
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are apt to. mifs growing, and if it does grow, and 
the next Summer (wherein it ought to be a Crop) 
prove very dry, it fails on moft forts of Land, tho’ 
it was vigorous enough to f{poil the Barley the Year 
it was fown; at beft ’tis of but very fhort Duration, 
and therefore is not to be depended on by the Far- 
mer, for maintaining his Cattle, which the Broad 
Clover will alfo kill, fometimes by caufing them to 
fwell, unlefs great Care be taken to prevent it. The 
Broad Clover 1s efteem’d a foul Feed for Horfes. ‘The 
Hup-Clover is gone out of the Ground fooner than 
thr Broad Clover; Inever knew it cut more than 
Once: Indeed Cattle are never {woll’n by feeding 
on it; but then it aflords but very little Feeding for 
them, except the Land whereon it grows be very 
Rich. 

St. Foin is obferv’d to enrich whatever Ground 
*tis planted on, tho’ a Crop be taken off it yearly. 

Poor S/ate Land (1), when it has borne fown Sté 
Foin for fix or feven Years, being plow’d up and 
well till’d, produces Three Crops of Corn, and then 
they fow it with St. Foin again. 

Rich Arable Land was planted with it, and 
mow’d annually with very great Crops (’twas drill’d 
in Nine Inch Rows, with fix Gallons of Seed to an - 
Acre; One Crop of it was fold at four Pounds per 
_ Acre) this after about feven Years, and in full Per- 
fection, was plow’d up by a Tenant, and continu’d 
for many Years after fo Rich, that inftead of dung- © 


(1) The Poverty of this fort of Land, lying upon Slate or 
Stone, generally proceeds from the Thinnefs of it, and if it 
were Thicker it would be good Land ; much of this Earth be- 
ing difperfed among the Cranies or Interftices of the Slate and 
Stone to a great Depth, isreach’d by the Tap-Roots of the St ~ 
Foin, but cannot bereach’d by the Roots of Corn; and there- 
fore when conftantly kept in Tillage is of fmall Value, upon 
which account fuch Land is greatly improveable by St. Foin, 
even when fown in the common manner. 
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ing or fallowing it for Wheat, they were fore’d to 
fow that upon Barley-ftubble, and to feed the Wheat 
with Sheep in the Spring, to prevent its being too 
Luxuriant. 3 se 

But ’tis to be noted, that the Land mutt be well 
till’d at the Breaking up of old St. Foin, or elfe the 
. firft Crops of Corn may be expected to fail: For! 
knew a Tenant, who the laft Year of his Term, 
plow’d up a Field of St.Foin, that would have - 
yielded him Three Pound per Acre 5 but thinking 
to make more Profit of it by Corn, he fow’d it with 
White Oats upon Once plowing, and it proving a 
dry Summer, he loft his Plowing and Sced ;_ for he 
had no Crop of Oats, and was forced to leave the 
Land asa Fallow to his Succeflor. | | 
_ Many more Inftances there are of this Fatlure of 
the Crop of Corn after St. Foin has been broke up, 
and not well till’d. 

When St. Foin is grown old and worn out, as 
*tis faid to be when the artificial Pafture 1s gone, and 
‘the natural Pafture is become infuflicient for the 
Number of Plants that are on it to be maintained, 
and is fo poor that it produces no profitable Crop, 
fo that the Ground is thought proper to be plow’d 
up and fown with Corn, in order to be replanted 
(1) 5 the moft effetual way to bring it inco Tilth 
| {pcee= 


(1) Or if you perceive that there is a competent Number of 
Plants a/ive and tolerably fingle; be they never fo poor, you 
may recover them to a flourifhing Condition in the follow- 
ing manner without replanting : Pulverize the whole Field in 
Intervals of about Three Foot each, leaving betwixt every 
Two of them Four Foot Breadth of Ground unplow’d, when 
the Turf of thefe Intervals being cut by the Four-Coulter'd 
Plow is perfeétly rotten: One Furrow made by any fort of 
Plow will Hoe one of thefe Intervals, by changing the whole 
Surface of it. The poorer the Land is the more Hoeings wil! 
ber equired, and the oftner *tis Hogd, with proper baat 

| the 
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{peedily, is to plow it up in the Winter, with a_ 
Pour-Gculeer’d Plow, and make it fit for Turneps 
by the following Seafon; and if the Turneps be weil » 
Hoed, and efpecially if fpent by Sheep on the 
Ground, ’twill be in excellent Order to be fown 
with Barley the following Spring, and.then it may - 
be drill’d with St. Foin amongft the Barley. _ 

To return to the Benefit Land receives by having 
been planted fome Years with St. Foin. All the 
Experienc’d know, that Land is enrich’d by it, but 
they do not agree upon the Reafon why. 

They agree as to the "ozs, but not the Asie. 

Some are of Opinion, ’tis becaufe the St. Foin 
takes a different fort of Nourifhment to that of Corn: 
But that I think is difprov’d in Chapter of Change of 
Species, where tis fhewn that all Plants in the fame 
Soil muft take the fame Food. 

Mr. Kirkham thinks St. Foin has no Collateral 
or Horizontal Rootsin the upper part of the Ground 
where the Plow tills for Corn, and therefore has no 
Nourifhment from that part of the Soil which feeds 
the Corn, ‘This would be a very good Account for - 
it, were it not utterly contrary to Matter of Fact, 
as every one may fee. 

But fo far it is right, that Large (1) St. Foin 
draws 


cre 
the firft Year, the ftronger the St. Foin will become, and the. 


more Years it will continue good, without a Repetition of 
Hoeing. | 

The Expence of this cannot be great; becaufe the Plow in 
Hoeing an Acre in this manner Nine Times, Travels no far- | 
ther than it muft to plow an Acre Once in the common man- 
ner. 
I need not tell the Owner that the Earth of thefe Intervals 
mutt be made level before the St. Foin can be mowed. 

(1) For large St. Foin being fingle has large Roots and very 
long, which probably defcend Twenty Foot deep: Now if we 
allow Eour or Five Inches the Depth of the Staple, to afford a 
Supply equal to Two Foot below it, taking the lower nine- 

teen 


Ciar. XIV. .Of St. For yn. £99 


draws the greateft part of its Nourifhment from be« 
low the reach of the Plow ; and what part it does 
receive from the Staple is over+balanc’d by the fe- 
cond Crop or After-Leafe, being fpent by Cattle 
on the Ground ; different from Corn, which is very 
near wholly maintain’d by the Plow’d-part of the 
Earth, and is all carry’d off. 

For tho’ the under Stratum of Earth be much 
poorer than the'upper, yet that never having been 
drain’d by any fort of Vegetables, muft afford, confi- 
derable Nourifhment to the firft that comes there. 

And befides in fuch Land whofe Poverty pro-. 
ceeds from the Rain’s carrying its Riches too quick- 
ly down through the upper Stratum, the under Stra-= 
tum mutt be the richer (1) for receiving what the 
upper Stratum \ets pafs Unarrefted. 

*Tis well known that many Eftates have been 
much improv’d by St. Foin; therefore there is no 
oceafion to mention Particulars. Only I will take 
notice that the Firft in England was one of about 
One Hundred and Forty Pounds per Annum, fown 
with St. Foin, and fold for Fourteen Thoufand 
Pounds; and as I hear continues, by the fame Im- 
provement, ftill of the fame Value. This is I fup- 
pofe the fame that Mr. Kirkham mentions in Oxford- 

ire. 7 
~. Another Farm of TenPounds per Annum Rent, 
which whilft in Arable (2), was. like to have Un- 

siete! — done 


teen Foot feven Inches together, upon this Computation, the 
Vart below the Staple gives the St, Foin about Nine parts in 
Ten of its Suftenance. 

(1) In light poor Land the Water carrying fome impregnat- 
ed Earth along with it down jower than it does in {trong 
Land, that is more tenacious of fuch impregnated Particles, the 
under Strata of {trong Land are likely to be poorer than thofe 
_ of light Land. - a WV . 

(2) Thefe Eftates confifted of Thin Slatey Land ; whieh, be- 
ie E e 


fore 
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done the Tenant, but being all planted with Sts 
Foin, by the Owner was let at One Hundred and 
Ten Pounds per Annum, and prov’d a good Bargain. 
~ fit fhou’d be ask’d, Why St. Foin is an Ime 
provement fo much greater in England, than in o- 
ther Countries? It might be anfwer’d by fhewing 
the Reafon why Exgh/b Arable is of fo much lefs 
Value than Foreign, where the Land is of equal 
Goodnefs, and the Corn produc’d of equal Price. 

fore it wasplanted with St. Foin, was valued at two Shillings 
fer Acre, and fome part of it at One Shilling per Acre, (as I 


have been inform’d) and yet Oxen are well fatted by the St. 
Foin it produces, 


ee 
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A Luferne is that famous Herba Medica fo 
much Extoll’d by the Ancients. 
The high Eftcem they had of its Ufe ap=: 
pears by the extraordinary Pains they be=: 
ftow’d on its Culture. } 

Its Leaves refemble thofe of Trefoil; it bears a: 
Blue Bloffom very like to double Violets, leaving a: 
Pod like a Screw, which contains the Seeds about: 
the Bignefs of Broad Clover, tho’ longer and more off 
the Kidney Shape. 

The Stalks grow more perpendicular than any off 
the other Artificial Grafles that I know, flender,, 
full of Knots and Leaves ; ’tis of very near an equal] 
Bignefs from Bottom to Top: When cut, if vigo-- 
rous, the Stalks will {pring out again from the Stubs,, 
ammediately below where the Scythe parted them,, 
which makes them the fooner ready for another 
Mowing ; an Advantage which no other Grafs has.. 


ec: 
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It has a Tap-Root that penetrates deeper into 
the Bowels ot the Earth than any other Vegetable 
She produces. : 

Tho’ one Luferne Root be much more taper than 
another towards the upper part of it, ’tis fometimes 
feen that a fingle Hocd Plant of it has many of thefe 
perpendicular Roots, fome of them {pringing out 
from the very Branches of its Crown, kiri 

Its Roots are abundantly longer than the Roots 
of St. Foin: I have One that meafures very near two 
Inches Diameter; thofe which are higher than the 
Ground have a Bark likea Tree, Upon this account, 
and by its Stalks {pringing again juft below the 
place where cut off, and by the woody Hardnefs of 
its Stalks, when they ftand too long without cutting, 
it {eems that Lu/erne is of a Nature nearly approach-= 
ing to that of a Shrub. 

Luferne is the only Hay in the World that can 
9 ae to Excel or Equal St. Foiy. T have known 

nitances of the Pinguifying Virtue of this Medicg 
Hay, that come up to the higheft Encomiums given 
it by the Romans; which being to the Vulgar incre- 
dible, I forbear to relate, but leave to be confirm’d 
by the Experience of others, when it becomes free 
quent in England. 
>. Luferne in Grafs is much {weeter than S¢. Poin, or 
any other Artificial or Natural Grafs. This when 
Ho’d may be given toCattle cut green, for Six 
Months; but then care muft be taken to prevent 
their Swelling by its Lufcioufnefs, and not to give 
them too much at Once, until they be accuftom’d to 
it. 

The Quantities of Luferne Seed annually Import- 
ed, and fown without Succefs, not difcouraging Peo- 
ple from continuing its Importation, fhews there is 
more need of a fuccefsful way of Planting, than Re- 

commending it in England, ) 
a. i e°§ T thall 
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T thall take notice of fome of the Reafons why I 


conclude there is no Hope of making any Improve- 
ment by planting it in Evg/and, in any manner prac 
tis’d by the Ancients or Moderns. — : 

I wonder how any one fhould attempt to plant it 
here, who has feen in Columella and other Authors, 
the Defcription of the Manner the Old Romans plant- 
edit in. They chofe out the very beft Land, that 
was both Pinguis and Putris ; they dung’d and till’d 
it to the greateft Perfection, and laid it out in Beds, 
-as we do for Onions or Afparagus ; they fow’d it 
very thick, for that miferable Reafon of enabling it 
by its Thicknefs the better to kill the Grafs. “The 
Beds being Harrow’d very fine before fowing, which 
was in the End of April, the Seed required to be 
fpeedily cover’d, left the Sun’s Heat thould fpoilit. 
But with what Inftrument muft it be cover’d ? For 
after fowing, the Place muft not be touch’d with I- 
ton. At Medica obruitur non Aratro, fed Ligneis 
Raftellis. Medica Seed is cover’d, not with the 
Plow, but with little (or rather light wooden Har- 
rows. ‘Two Days Work (of a’Team) were fpent 
on this Harrowing of One Acre. Some time after 
it came up, they feratch’d it again and again with 
- the fame wooden Inftruments, this was call’d Sare 
tition; then by Runcation they weeded it over 
and over, Ne alterins generis berba invalidam Medir 
cam perimat. Lett other Grafs fhould kill ic whilft 
it was weak. ‘The firft Crop they let ftand till fome 
of the Seed fhatter’d, to fill the Ground yet fuller} 
of Plants: After that they might cut it as young as’ 
they pleas’d ; but muft be fure to water it often af-» 
ter cutting. Then after a few Days when it began 
to fpring, yet they repeated their Runcation, and! 
fo continuing to Weed out all manner of Grafs for’ 
the firft two or three Years, it ufed to bring four or: 
fix Crops a Year, and laft Ten Years. | 

. | Englife 
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Englifo Gardeners make Forty Pound of an Acre 
of Afparagus, or Cabbage Plants, with half the 
Labour and Exxpence that was beftow’d on an Acre 
of Roman Medica. 

We know not the Price Hay and Grafs were at 
‘in Italy, whilft the Roman Empire was in its Glory, 
and Romethen the Metropolis of the World, drew 
the Richeft of all Parts thither ; its Price muft be 
then very high. 

And the Romans had not only Servants, but Plen- 
ty of Slaves, for whom they had fcarce fufficient 

mployment ; this might leffen the Expence of 
this tedious Method of Planting, and Ordering the 
Medica. But when the Romans were brought down 
to the Level of other Nations, and in danger of be- 
ing Slaves, inftead of having them; and the Lands 
of Italy came to be Cultivated by Italian Hands on- 
ly, they found fomething elfe more neceflary to em- 
‘ploy them in, than the Sarritions, Runcations, and 
Rigations of the Medica. ‘Their Labour being be- 
ftow’d in getting Bread for themfelves, they fubfti- 
tuted other Artificial Grafles of more eafy Culture, 
in the Room of Medica, for the Food of their Cat- 
tle. They were fo bigotted to all the Superftitions 
of their Anceftors, that they were content to lofe 
the ufe of that moft beneficial Plant, rather than at- 
tempt to Cultivate it by a new, tho’ more rational 
Method, when they were become unable any longer 
to continue it by the old. | 

Thus, asl take it, Superftition has chafed Medi- 
ca from the Roman ‘Territories, and fo little of iris 
planted there, that beyond the A/ps, I could not 
find one whole Acre of it. 

-Luferne makes a great Improvement in the South of 
France ; there when their low fandy Land is well 
prepar’d, and very clean, they fow it alone, in March 
and at Michaeluas as we do Clover: Their fowing it 

| at 
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at thofe Seafons is of a double Advantage; Firt it 
faves the Labour of watering it, which would be 
impracticable for fo many Thoufand Acres, as aré 
there planted. Secondly, Thofe Seafons being 
much moifter than That wherein the Romans fow’d 
it, the Grub hasOpportunity of eating more of it 
at its firft coming up 3 and often the Froft kills 
fome of it. By thefe Advantages the Ground is lefs 
over-ftock’d. . 

‘The Summers there are much drier than in Italy, 
fo that the Sun fcorches up the Natural Grafs, and, 
fuffers it not to come to a Turf ’till after fome 
Years; and therefore has lefs need of Weeding. 

But as that Natural Grafs encreafes, the Crops of 
Luferne are proportionably diminifh’d : And though 
Luferne is faid to laft Ten or Twelve Years, yet it 
is in Perfection only for a very few Years. Whil& 
it ts at beft on their richeft Land, and in a kind Sum- 
mer, they have at feven Crops Ten Tuns to an A- 
cre, as I have computed them from the Relation of 
fome of the Inhabitants of Pezenas. This was exe 
traordinary, for I obferv’d that moft of their come. 
mon Crops made a very Thin Swarth. 

When the Ground begins to be Turffy and Hard, 
many of the Lu/erze Plants Die, and the reft fend 
up very few Stalks: ‘The People know this is the 
Deftruction of it, and therefore I have feen fome of 
them itn that Cafe, Half Plow it, thinking thereby 
to deftroy the Turf; this does for a time much | 
ftrengthen theLu/erne Plants,but it fo much firength- , 
ens the Grafs alfo, that the Turf grows the ftronge | 
cr, and then there is no Remedy but to plow it up, 
make the Ground clean, and replant it. : 

fn more Northern Climates where it rains oftener, — 
the Ground fooner becomes hard ; and inthe Land 
otherwife moft proper for Luferve, the Grafs grows 
infinitely fafter, and will beas ftrong a Turf in two 

| Years, 
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Years, as in the hot Countries in Ten. Upon this 
account about Paris, even near the Walls, they plow 
up Luferne, andfow St. Foin in its room, becaufe that 
endures Grafs and hard Ground better, tho’ it brings 
but one Crop a Year, or two at moft. 
And in many Places in Franch Conte and Switzer- 
land, 1 have feen Luferne in the Corners of Vine 
yards, not above two or three Perches together, 
which they will at any Expence have to Cure their 
Horfes when fick 5 fince they cannot obtain, by their 
Culture, Quantities fufficient to maintain them as 
their ordinary Food, there being too much Rain, 
and too little of the Sun’s violent Heat, to prevent 
the {fpeedy Encreafe of Grafs amongtt it. 
_ How then can we expect Succefs in fowing it in 
England, where Rains are yet more frequent, and 
the Sun is weaker? ’Tis not One Year in Ten that 
the Natural Grafs is here feorch’d up. In our Rich 
Land the Grafs comes toa Turf very foon, and 
Poor Land will not by the common Sowing bring 
Luferne to any perfection, tho’ no Grafs fhould an- 
noy it. 
i have here feen Part ofa Meadow Breaft-plow’d, 
and when the Turf was dead, Dug up and Planted 
as a Garden ; after it had been Drill’d with Carrots, 
Flo’d and made in all appearance perte@ly clean, it 
was Sown with Lu/erne, which came up and flou- 
rifh’d very well the firft Year, and indifferently the 
fecond ; but after that, the Grafs came, and the La- 
ferne grew faint, and in three or four Years time 
there was no more left, but juft to fhew by here and 
there a fingle poor Stalk, that there had been Lu- 
‘ fernefown, except One Plant of it, which was cleanf- 
ed of Grafs the third Year ; and this recover’d and 
fent up abundance of Stalks for two Years after ir; 
and then the Grafs returning, that Plant dwindled 
again. | 
I have 
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I have often try’dit in the richeft part of my Gar= — 
den, and conftantly find, that however vigoroufly it 
grows at the firft, yet It foon declines, when the 
Grafs appears amongft it, which is always the fooner, 
by how much the Soil (in England ) is richer, unlefs 
the Spade or Hoe prevent it. 

Here has been alfo many Fields ofa poorer whi- 
tith Soil fown with it, which are not very fubject to 
be over-run with Grafs, as the rich Land is; and 
tho’ thefe were fo well till’d as fearce any Grafs ap- 
pear’d, during the many Years the Lu/ferne liv’d 
therein, yet it never grew to any Perfeétion here 
neither ; nor was there any one Crop worth much 
more than the Cutting, it was always fo poor, thin, 
and fhort. And by what Intelligence I can get, all 
Experience proves, that every Soil in this Ifland is 
too rich, too poor, or too cold tor the Luferne Im- 
provement by the common Husbandry. 

I believe every one will be confirm’d in this, who 
fhall upon full enquiry find, that amongft the great 
Quantities which have been fown in this Kingdom 
in that manner, never any of it was known to conti- 
nue good and flourifhing ‘Three Years. And that 
on the contrary, never any One Plant of it in any 
Warm Soil, cultivated by the Hoeing Manner, was 
known to fail here, or in any other Country, as long 
as the Hoeing (or Digging about it, which is equi- 
valent) was continued to it with proper Repeti- 
tions. | | 
A Multitude of fuch Hoed Plants have I known, , 
and.are now to befeen in both Poor and Rich Lands 5 
therefore it feems poffible, that Thoufands of Eng- 
lifob Acres may be capable by the Hoeing Culture, 
to produce Crops of Lu/erne every Year for an Age. © 
For as the greater Moifture, and lefs intenfe Heat 
of this Climate, are upon the Accounts mention’d 
Injurious to Luferne, yet this is only to fuch as is_ 

fown 
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fown and cultivated in the common manner, becaufe 
our Climate upon the very fame Accounts is very 


Advantageous to Hoed Lu/ernes 


_ In Hot Countries; when the Summer is drier than 
ordinary, the Sun fo fcorches it, that they have 
fewer and much poorer Crops, than in moifter Suma 
mers, viz. only four or five inftead of fix or feven 5 
but in the drieft Summer I ever knew in England, 
Hoed Luferne yielded the moft Crops: 
Our Summer Days are longer, have moré of the. 
Sun’s Warmth, and lefs of his Fiery Heat; heche= 
tithes but never burns Luferve, or any other Hoed 
long Tap-Rooted Plant in England. | 
The well Hoed Earth being open, receives and 
retains the Dews ; the benign Solar Influence is fuf= 
ficient to put them in Motion, but not to exhale 
them from thence. The Hoc prevents the Turf, 
which would otherwife by its Blades or Roots inter 
cept, and teturn back the Dews into the Atmo- 
fphere, with the Affiftance of a moderate Heat. So 
that this Husbandry fecutes Lu/erve from the Injury 
of a wet Summer, and alfo caufes the Rains Warerto 
fink down more fpeedily, and difperfe its Riches all 
_the way of its paflage, otherwife the Water would | 
be more apt to ftand on the Surface, chill the Earth, 
and keep off the Sun and’ Air from drying it: For 
when the Surface is dry and open, Lu/éerue will bear 
avery Sa degree of Heat, or grow with a inean 
one: I have feen this Hoed Lu/erne, ina theltry 
Place of my Garden, fo much grown in a mild Wine 
ter, as to be meafur’d Fourteen Inches and a Half 
high at Chrifimas ; and avery large fingle Plant of it, 
which had ‘not been Hoed for Two Years before, 
was laid bare by Digging out the Earth all round it 
a Foot deep, to obferve the manner ofits Tap-R oot : 
and then the Earth was thrown in again, ae 

: ole 
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Hole fill’d up. This was on the Twenty-feventh 
of September ; upon this mellowing ofthe Soil about 
it, ic fent out more Stalks in Ofober, than ie had 
done in the whole Summer before, they grew very 
vigoroufly, until a great Snow fell in December,which 
alio preferv’d the Verdure of them, ’till that was 
melted away, and a Black Froft came after it, and 
killed thofe Stalks. It’s probable this Plant fent 
out immediately new fibrous Horizontal Roots, 
which did grow apace to extract the Nourifhment 
from this new made Pafture, in proportion to the 
quick growth of the Stalks, which in Summer have 
been meafur’d, and tound to grow in Height Three 
Inches and a Half in a Night and Day ;_ this being 
almoft One Inch in fix Hours. 

And it has been my Obfervation, that this Plant 
in Hot and Cold Countries, Thrives both with a 
much ¢reater, or lefs degree of Heat and Moifture 
when it is Hoed 5 for if ic has Plenty of Nourith- 
ment, which Hoeing always gives it, a very little 
Heat above, and the Moifture alone (which is ne- 
ver wanting to the deep Tap-Root) fuffice, and that 
Plenty of Food enables it the betrer to endure the 
Extremes of either Heat or Cold. | | 

We need not much apprehend the Danger of 
Englife Winters; for Lu/erne will endure thofe which 
are more Rigorous. In the Principality of Neuf= 
chatel the Winters are fo fevere, as to kill all the 


Rofemary left abroad, yet Lu/erne furvives them, 
there 5, this proves it more hardy than Rofemary, | 
“ - # | 


which is planted for Hedges in England, and here 
is fcarce “Fwice in an Age a Froft able to kill it. 


_ Lhave one fingle Luferne Plant in a poor Arable - 


Field,thathas ftood the Tett of Two and twenty Wine 
ters, befides the Feeding of Sheep at all Seafons, and 
Temains y¢t flrong as ever. What Quantity of Hay 

| : this 


| 
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this Plant yearly ptoduces, cannot be known, be- 
caufe at thofe times that Cattle are kept from it, the 
Hares conftantly crop it, being {weeter than any 0- 
ther Grafs. | at ; 

But this happens to be fortunately fituate, where 
‘tis not altogether deftitute of the Benefit of Hoe- 
ing. ’Tis in an Angle where every time the Field 
is Till’d, the Plow goes over it in turning from the 
Furrows of One Land and One Head-Land, but it 
is after the Plow is lifted out of the Ground, and 
turn’d up on one fide, fo that the Share only breaks 
the ‘Turf very fmall all round it, without plowing up 
the Plant: yet it has efcap’d it fo narrowly, that 
the Fin of the Plow-thare has {plit it into Four 
Parts, Three of which remain and grow never the 
worfe, but the Fourth is torn off, and the Wound 
heal’d up. , 

By the extreme hard Winter that happen’d about 
the Year 1708, or 1709, fome of the Lufernein Lan- 
guedoc was kill’d ; yet this was no Argument of its 
Tendernefs, but rather the contrary 5 becaufe then 
all the Olive Trees and Walnut Trees were there 
kill’d, tho’ the greateft part of the Luferue efcaped 
unhurt. And I did nothear One Walnut-Tree was 
kill’d that Winter in England. Perhaps thofe in 
France having been accuttom’d to much Hotter Sum- 
mers, were unable to endure the Rigor of the fame 
Winter, that could do no harm to the fame Species 
in England, where our Winters do not feem to ex= 
ceed fome of theirs in Cold, fo much as their Sum- 
mers do ours in Heat. And fince the Extremes are 
hot fo far afunder here, the fame degree of Cold may 
to our Plants feem Tepid, which to thofe-in Lan- 
guedoe mutt feem Rigorous, differing in a more re= 
mote Degree from the oppofite Extremity of Heat 
fa Summer, et 


Ff 2 And 
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And befides the difference of Heat and Cold in 


different Climates, there is another more neceflary to 
be obferv’d, and that is, the difference of the Hardi- 
nefs in different Individuals of the fameSpecies: ‘he 
fame Froft that kills a faint languifhing Plant of Lu- 
ferne, will be defpis’d by a robuft one, which being: 
well fed by the Hoe, becomes a Giant cloath’d and 
fenc’d with a thick Bark, that renders it impregnable 
againft all Weather ; its Rind is to it a Coat of Mail 
or Buff impenetrable by Froft: But the Unhoe’d is 
generally {mall and weak, its thin tender Bark ex- 
pofes it almoft naked to the Frott, it being for want 
of a fufficient Pafture ftarv’d and half dead already, 
*tis the more eafily kill’d by the Cold. 

I formerly liv’d fome Years in Languedoc, where 
are many Hundred Acres of Luferve, and I never 
could find avery large Plant amongft it, unlefs in 
fuch Pieces as had been plow’d up, till’d and fown 
with Corn; here indeed thofe Plants that remain’d 
(as always fome would do) grew to an extraordina- 
ry Bulk; and one of thofe jingle till’d Plants did. 
feem to produce a greater Quantity of Stalks, than, 
‘Twenty of fuch as had not been plow’d up 5 and as: 
there werc no large Plants amongft the Unplow’d,, 
fo there were no {mall amongft the Plow’d ones. The) 
fame thing has been obferv’d in all other Places where; 
Luferne has been plow’d, y 

And in Wilt ire feveral Grounds of it ftood fome: 
Years without ever coming to. a Subftance to be off 
any Value, tho’ the Land was whitifh, and fearce a: 
ny Grafs. appear’d amongft the Lu/erve ; and there-! 
fore its Poornefs was thought to proceed from the! 
Soil’s being improper; but when it had been broke: 
up, and fown feveral Years with Corn, and after=- 
wards lain down with St. Foin,all the Lujerve Plantss 
which remain’d (and they were many) grew is 

and | 
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and ftrong, fhooting up a Yard in height foon after 
the St. Foin was cut : and if there had been a com- 
petent Number of them undeftroy’d by the Plow, 
they would have yielded Crops of an extraordinary 
Value, where before Plowing it grew but few Inches 
above the Ground. 

It feems that in this fort of Land the Earth grows 
ftale, e’re the Luferue arrives at a ‘Tenth Part of its 
Stature ; But this is moft remarkable, that ‘Tillage 
transforms thofe Lu/ferne Plants from Dwarfs to Gi- 
ants; and then they are able to contend with, if not 
conquer fo ftrong Plants as St. Poin are, tho’ before 
plowing they were unable to refift the Depredations 
of a few hairy Spires of Grafs. 

Since Tillage can thus recover Lu/erne, after it 
has long languifh’d in the loweft Ebb of Life, and 
reftore it to Health, Youth and Vigour, and aug- 
ment its Stature even after it has pafs’d the Age of 
its full Growth ; To what Bulk would it arrive re- 
gularly planted, and Hoed from its Infancy to Ma- 
turity, without any Check to ftunt it ? 


We ¢an never know how poor a Soil will bear 
this Plant, unlefsit be try’d by the Hoeing Culture, 

For ‘tis wondrous how fo great a Man as Dr. 
Woodward thould imagine, that Difference of Soil 
fhould be the Reafon why Apples in Herefordpire, 
‘and. Cherries in Keyt, fucceed better than in other 
Places, when in truth they are feen to profper as 
well almoft all over England, where planted, culti- 
vated and preferv’d: 

This I fuppofe the Doétor took from Virgil’s Quid 
queque ferat Regio, & quid queque recufe:. For when 
the Roman Soldiers had, as a Reward of their Re- 
beilion, obtain’d the Lands of their Country from 
the lawful Owners, their Produét would have difap- 
Paty pointed 
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“pointed all Expectation of Profit, if thofe Lands 
-thould have been planted with Ivory or Frankin- 
_cenfe. Sure the Doctor did not contider, how dif- 


ferent the Soil of thefe mention’d Counties is,to that 


‘of thofe Climates from whence Apples and Cherries 


were Originally brought: It mutt be greater than be~ 
tween that of any Two Counties inEngland. TheRea- 
fon why nomore of thefe large Plantationsare made, 
is probably for want of fufficient Laws to fecure their 
Fruit to rhe Owners. 


I believe Plants are more alter’d as to their 


‘Growth, by being cultivated or not, than by change 
‘of Climates differing in very many Degrees of La- 


titude. I fay in their Growth, not always in their 


‘Frit; for tho’ a Peach-Tree well Cultivated ina 


Standard, will grow here vigoroufly, and be very 
beautiful 5 yet tts Fruit will be of little Valuc, un- 
lefs it be planted againft a good Wall; fo Lu/erne, 


-unlefs Cultivated upon a well expofed Gravel, will 


yield little Seed in Augland.. } 
The Soil to plant it on is either a Hot Gravel, a 


‘very rich dry Sand, or fome other rich warm Land, 
that has not an under Stratum of Clay, nor 1s too near 


the Springs of Water ; for ifthe Earth below be ofa 
cold Nature, which I take tobe occafion’d: by its 
holding of Water, the Lu/erve will not long prof- 
on therein, of what ever fort the upper Stratum of 

arth may be: ‘This may be guefs’d at by the Ve- 
getables a Soil naturally produces, as Fern and the 
lilce 3 which Mr. Evelyn obferves doIndicate a Soil fub-= 
ject to Extremitiesof Heat and Cold, and condemns 
fuch a Soil as Accurfed. I agree tothat Sentenceas — 
far as relates to Cold ;. but am not fatisfy’d of its a— 
bounding with Heat, and I am fure I know. fome 
Land very fubject to Fern, whichis very far from 
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being Barren, when well cultivated and well fuited 
with Vegetables; but from among thefe, Lu/éerye 
muft be excluded.” , 


Luferne in hot Countries grows beft near Rivers» 
where its Roots reach the Water, which helps to mi- 
tigate the exceflive Heat of the Climate ; but here 
the Heats are fo moderate, that if Lu/erne Roots are 
in Water (for *tis Vhat that makes Earth cold) it 
diminifhes too much the juft Proportion of Heat, 
which Laferve requires. 


‘Vhe Natural Poornefs of a Hot Gravel may be 
compenfated by Dung, more Heat, and the Benefit 
of the Hoe. | | 

‘The Natural Richnefs of the other forts of Land 
being encreafed by Hoeing, and Cleanfing it from 
Grafs, Luferne will thrive therein with the lefs Heat ; 
for what the Soil wants of One of thefe Two Qua- 
lities, muft be made up with the other; and it has 

rown high in Hoed Rich Ground at Chrifimas, 
hen that in Land of a hotter Nature, but poorer, 
has not been able to peep out, for want of more 
Nourifhment : So if Rich Land be Clayey, very 
Wet, and Cold, tho’ very Rich, it requires much 
Heat, tor as High a Growth of Lu/erne at Midfume 


mer. | 
The beit Seafon of Planting it in England, I take 
to be early in the Spring, for then there.is always 
Motfture to make it grow, and not Heat enough to 
dry its tender Root, fo as to kill it by Malting it. 
~ Ifthey fhould take fo early a Seafon for the com+ 
mon way of fowing it, the Ground would become 
hard or ftale, before the Sun were high enough to 
bring it forward ; but there is no danger of this In- 
convenience to that where the Hoe is to come, and 
open the Ground as oft’ as there fhall be a 
bi have 
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I have planted it at the End of Februtvry ; and tho’ — 
there follow’d avery hard Froft in March, which 
kill’d fome part of it 5 yet what remain’d was of a 
fafficient Thicknefs; and I believe the Quantity of 
Seed planted, might be after the Rate of betwixt 
One and Two Pounds to an Acre. The Depth it 
was planted at was half an Inch, which upon iials 
Thave found beft for moft forts of fine Seeds. Ido 
not approve of planting it late in the Autumn, be- 
caufe our Long Winter might kill too much of it, 
and weaken the reft in its tender Infancy. 


The Hoed Plants of Lu/erze having larger Roots, 
and yielding more Crops than thofe of St. Poin, 
Reafon feems te require that the Number of the for- 
mer be lefs. 

But on the other hand, if we confider, that as the 
Luferne Roots exceed the St. Foin in Bignefs, fo 
they alfodo in Length, by as great a Proportion ; 
being generally lefs Taper, and as they go deeper, 
they have more Earth to Nourifhthem. ‘They alfo 
require a better Soil, and more frequent Aids from 
the Hoe; and by their extraordinary quick Growth, 
receive a fpecdicr Relief from it, than the Roots of 
St. Poin do. 33... 

Thus if by reaching deeper in a better Soil, and. 
being more Hoed, La/érne receives from a {quare: 
Perch of Ground, Nourifhment in a Proportion: 
Double to that whereby its Roots exceed thofe of | 
St. Foin in Bignefs, then I donot fee why we fhould, 
not Jeave the Number of Lu/erze Plants Double to; 
the Number of thofe we leave in St. Foins a 
But if the Excefs of Nourifhment were no more: 
than the Excefs of Bignefs of Roots, 1 think an e+ 
qual Number of Plants fhould be lett in La/erne andl 
in St. Foim; yet fince the hot or cold Soa 

ofl 
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ofa Plant, and alfo the Quantity it can produce; 
ought to be confider’d as well as its Bulk, in rela- 
tion to the Nourifhment it requires, more Trials 
are neceflary for determining the exact Number 
ot Lu/erne Plants, proper to be plac’d on a fquare 
Perch, than have been hitherto made: | 
Perhaps it will be thought Heterodox to main 
tain by any Arguments, that to err in falling fome- 
what thore of the juft Number, is riot of worfe Con= 
fequence than exceeding it: a 
Where they ftand at Four or Five Inches afundet 
in the Rows, ’tis obferv’d that tho’ the Intervals be= 
twixt the Rows be wide, yet the Plants are much 
the Larger, and produce more-that ftand in the 
Oatfide Rows (the Ground without being Clean) 
and efpecially thofe at each End of the Outfide 
Rows, that is, the Corner: Plants are Largeft of alls 
{ need not fay; that had all the other Plants 4smuch 
Room and Tillage as the Corner Ones have, they 
would be as Large, and produce each as much Hay ; 
for thofe which ftand perfeétly fingle in Places by 
themielves, are feen to be Larger, and produce more 
than thofe Corner Ones; and’ of the Larger and 
Longer Roots our Stock doesconfift; the more Nou= 
rithment are they capable of taking, as has been 
thewn. — Seeeae Se ee ie * pesiiae | 
And it maft be likewife obferv’d, that the Crop 
will be produc’d' in Propoftion té the Nourifhment 
it receives 3 for if the moft Gigantick Lu/erve Plant, 
which when Pamper’d by the Hoé, has made a Pro- 
duce more like 'a'Tree than an Herb, remains a few 
Years without that or fome equivalent Culture, it 
will by little and little ceafe to produce tore than 
a few poor fickly Stalks, juft to thew its Species, 
and then if this Culture be repeated, will recover its 
priftine Strength, and yield as great a Crop as e+ 
ver; but ifthat be longer omitted will die; the 
ot G ¢ Vatt- 
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Vaftnefs. of its Root availing nothing, unlefs it has 
Food in Proportion to it. aot : 

«Hence ir appears, that the moft fatal Difeafe inci- 
dent to Lu/ferve is Starving ; and-that rarely fuflers 
any ofits. Plants: to.arrive at the full Period of their 
Growth or Age;, it prevents their Fertility even in 
the Prime of their Youth, and kills them before they 
have liv’d out Half, or perhaps the Tenth Part of 
their Days: How long its Life might otherwife be, 
no body knows, unlefs a Plant could be found to 
die when well fed; for whenit is,’tis fo. tenaciousof 
Life,that I am told Beheading will not difpatchit (1) 
..’Tis.therefore neceflary that our Rows be plac’d 
at fuch a Diftance, as that their Intervals may be 
Wide enough forthe Hoe-Plow. to raife an Artifi- 
cial Pafture, fufficient to fuftain the Number of Plants 
metheiscan:.t aip sideld= | 
«Whoever fhall make Trials of this Husbandry 
(for, that is all I: propofe to others) I would advite 
them to begin with Rows that have Intervals of | 
"Thircry Inches ;. for if they begin with much:nar- 
rower, Diftances, they may be by that means difap- 
Reuse of Succefs ; but tho’ they should afterwards 
find a. way to Hoe them at fomewhat nearer Diftan-- 
ces; yet the lofs of a few Perches of Ground would 
not be much, neither can they be wholly loft, fince 
the Roots of thefe Plants. may be-prov’d to extend | 
much tartherHorizontally,than from Row to Row at | 
that: Diftance, And the wider-the Intervals are, the : 
more. Earth will be Till’d. ina Perch of Ground 5 | 
becaufe, fix Rows, which will be, therein at Thirty-: 
three. Inches .Diftance,.will admit the Hoe-Plow 
to. Till. more, Earth, than Nine Rows: at Twenty ° 

wo-Inches Diftance from each other: | And befades | 


, (1) But L have cut off the Heads of fome my felf to try, and 
could® not find that any'One would fprout again, tho’ St. Form | 
will ; perhaps I try’d at a wrong Seafon. - Be Ss 
att } tis ' 
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*tis not proper that, every time of Hoeing, the 

Plow fhould come very near to the Plants, unlefs 

when Grafs comes amongft them; and then they may 

in Thirty or Thirty-three Inch Spaces, be perfeét- 

ly cleanfed in this manner, v/z.. Plow a good Fur- 

row from each fide of every Row, and ‘then with 

Harrows, or other Inftruments proper for that Pure 

pofe going crofs them, you will pull-out’ both Earth 

and Grafs trom betwixt the Plants; thenafter a con- 

venient time, plow thefe Furrows.back again to the 

Rows, this willin a manner tranfplant the upper 

part of the Roots, and bury the Grafs tho’ it be not 

dead, by lying open to be dry’d by the Sun. ‘Then 
Harrow the Ground to Break it more and to Level 
it, and go once over it with a very light Roller, to 
theend that the Hay may be Raked up the cleaner. 

_ Tam aware of the common Prejudice, which is, 

that People, when they have never feen a Plantati- 
onof thefe Plants in Perfection, are apt to form to 
themfelves the Idea of fuch {mall Ones 2s they have 
been ufed to fee ; and thence imagine it impoffible 
that this (tho’ a Double) Number fhould be fuffi- 
cient to make a Crop. But they might, wich equal 
Reafon imagine the fame of Apple=Trees at a Year’s 
Growth, which are lefs than thefe at the fame Age, 
and fo plant a Thoufand Trees in the Room proper 
for One. The Ancients direct the planting of fe- 
venteen Cythifus Plants ina Perch of Ground; and I 
do not believe that ever thofe feventeen could yield 

a Crop equal to Two Hundred Twenty-four La- 
ferne Plants 5 for as many Ounces of Hay as each of 
thefe yields, fo many Tun of Hay will One Crop 

of an Acre produce ; thus by weighing the Product 

of One Plant (fuppofing them all equal) the Quanticy 
of the Crop may be determin’d, and prov’d greater 
_ han Fancy from their Number reprefents. 


Gg 2 April 
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April 14th, One fingle Unho’d Plant [ fo. de 
of Luferne had 31 Stalks, which by Sil- 
ver Money weigh’d green = = = 23, 
24th, The fame dry’d to Hay, weigh’d 6 6 
14th, The Stalks of One fingle Hoe’d 
Luferne Plant green, weigh’'d  - = 56 
a4th,thefamedry’d = — = - 14 
14th, Eighteen Inchesin Length of a 
Row, being Five indifferent Plants, © 
weigh’d green One Pound and a Halt 4 
VoIraUpots. 
24th, Dry’d to Hay, it weigh’d - - 28 6 
25th, One Foot of a Hoed Row, bee Q 
ing One Hundred and Sixty Stalks of ¢ 
Two Lu/ferne Plants of fix or feven Years 
Old, weigh’d Two Poundsgreen. 
_ But the fame dry’d to the oth of May — 
weigh’d no more than _ = - 


NO 


~ Which laft is about Three Tuns to an Acre. 


bs . 


. This I am certain of, That the leaft competent 


Number of Plants will bring the greateft Number of 
Crops; fince I fee the Stalks of a fingle Hoed Plant 
grow higher in fifteen Days, than One amongft near 
Weighbours does in Thirty Days. eo eel 
. The greateft Difference between the Culture of 
thisiand St. Foin, is, that Lu/erne Rows fhould be 
more grown, before the Plants be made fingle in 


them by the Hand-Hoe, left the Fly fhould deftroy | 


fome afterwards, and thea they might become too 
“Thin... For Luferne is fometimes eaten by the Fly, 
as Turneps are, tho’ St. Foin be never liable to that 
Misfortune, if fown in a proper Seafon. Lu/erne 
-muft.alfo be more frequently Ho’d (1) in fome Pro- 
portion: to the more frequent Crops it produces. % 

S84, | I fhall 
(4) The Hoe-Plow is the Inftrument to bring 1¢ to Perfecti- 
ee Bare 


| 
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I fhall not go about to compute the Difference of 
Expence beftow’d in the Roman Culture, and in 
This ; yet it will appear theirs was incomparably 
more Chargeable, and that that Excefs of Charge 
was occation’d by their Error in the Theory of 
Husbandry. | we é 

They fow’d it fo Thick that the Plants muft needs 
be very fmall, and when ‘Ten of them were no big- 
ger than One gaod fingle Hoed Plant would have 
been, in the fame {pace of the Karth’s Surface, the 
could have but a Ninth part of the Earth’s Depth, 
which the one would have had: The Defect of 
Depth muft be therefore made up in fome meafure 
by the extraordinary Richnefs of the Surface, upon 
this Account few Lands were capable of bearing Mex 
dica. heir fowing it fo late, made the firft Wa- 
terings neceflary, and the fhortnefs of the Roots re- 
quired the repeated Rigations, after the Crops were 
cut: For Colunella faith in Lib. 2. Cap, 11. Cun fem 
cueris autem, fepius eam Rigato. But had it been 
Cultivated by the Hoeing Method, the Tap-Roots 
would have defcended as deep as a Well, and from 
the Springs below have fent up Water to the Plants, 
befides what the Hoe would have caufed the Hori- 
zontal Roots to receive from Dews at the Surface 
above. At how much a cheaper Rate, Water is 
on; butthen I doubt it muft lie ftill fome Years, left the 


plow’d Earth injure the Hay that is made upon it ; and when 
it is come to a Turf, and the Euferne wants renewing. the Four 
Coulter’d Plow is the only Inftrument that can prepare the 
Turf to be kill’d, and cure the Luferne; which Plow mutt be 
ufed in the following manner; Turn its Furrows toward one 
Row, and from the next : That is, plow round one Row, and 
that will finifh Two Intervals, and fo on; and the next 
plowing muft be towards thofe Rows, from whence they were 
turn’d thefirft time; take care the firft Furrows do not lie long 
enough on the Rows to kill the Plants, which will be much 


jonger in Winter than in Summer. 
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fapply’d by thefe means, than by carrying it per- 
haps a great way, and then f{prinkling it by hand 
over the Beds, which were made Ten Foot wide 
between Path and Path for that Purpote, let any 
One judge. As alfo what a laborious Task it was 
to pick out the Grafs with Fingers from amongft it, 
in the hard dry Ground in the Summer, after mow- 
ing the Crop, as Columella direéts in his forementi- 
ond Chapter, which the Horfe-Hoe would have 
done with Eafe at a Twentieth part of that Expence. 
However fince they faw the Medica was as impatient 
- of Grafs as the Vineyards were, ’tis wonder they did 
not give it the fame Culture with the Bidens, which 
would have been much better and cheaper, than to 
‘cleanfe. the Medica with Fingers. Indeed Fingers 
were made before the Bidens, but fure the Effect of 
its ufe in raifing Juices to the Vines, had infpired the 
Romans with more judicious Speculations, than to 
give that for a.Reafon why they Hoed the Medica 
with their Fingers, rather than with the Bidens. 
- Oh! But this was made with Iron, and Medica 
had in thofe Times an Antipathy to Iron; and after 
it was fown, the Place muft not be touch’d by that 
Metal ; therefore theSced mutt not be cover’d with a 
Plow, nor with Iron Harrows. But if they had 
made Trials enough, to know that Halfan Inch was 
the proper Depth to cover this Seed at, thefe Vir- 
tuofi would have been convine’d, that it had nolefs 
Antipathy to thefe Inftruments, of what Matter {or | 
ever they were made, if they bury’d it five or fix” 
Inches deep,which the Plow muft do,and the W eight 
of Iron Harrows in fuch fine Ground, not much lefs. 
Had the Plow been all of Wood, the Furrow would — 
have lain never the lighter upon the Seed 5 and if 
the wooden Harrows had been loaded with aWeight 
capable of prefling it down as deep, it would have » 
been no more able to Rife, than ifit had been bu. 
| ried — 
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ried with Iron Harrows: ‘This Co/umella feems to 
be fentfible of when he fays, Raffellis Ligneis, viz. 
‘That it was not fufficient for them to be made of 
Wood, unlefs they were Diminutive, for then they 
were light ones. .”Tis Probable the Plow fuffer’d 
none to come up, and the heavy Harrows very few, 
tho’ perhaps Plants enough, had they calculated 
what Number were fufficieat: But unlefs the Ground 
were cover’d with them ar firft, it feems they had 
not Patience to wait-.till the. Plants grew large e- 
nough, to fill it with a bare competent Number ; 
and thought it not worth while. to‘Weed and Wa-~ 
ter, what they fancy’d to be an infufficient Number: 
?Twas expected that the Thicknefs of the Plants 
fhould help to-kill the Grafs 5 yet upon due Obfer- 
vation ’tis found, that when their exceffive Numbers 
have brought a Famine amongft them, they are forc’d 
to prey upon one another ; and tho’ the ftronger 
furvive, yet even thofe are fo weaken’d by Hunger, 
that they become the lefs able to contend with Grafs, 
whofe good Fortune it was, that Superftition would 
not permit the Romans to interpofe, by attacking it 
with Iron Weapons. 
I hope thefe iota may be improv’d for the Abo- 
lition of Old Errors, and for the Difcovery of New 
Truths ; to the end that Lu/erge may be planted in 
amore reafonable Method than has been commonly 
-practis’d : And when the Theory is true, tis im- 
poffible the Practice fhould be falfe if rightly ap- 
er but if it fail of Succefs, the Event will be a 
roof either of a Mifapplication, or that the Theory 
is falfe. | 
Luferne fhould be order’d for Hay in the fame 
manner, as is directed for St. Foin in the foregoing 
- Chapter: But it muft be obferv’d, that Lu/erue is 
more worfted by being fuffer’d to furvive its Virgie 
nity before Cutting ; and therefore the Richeft a 
® molt 


22 Of LUSERNE. CuHaviXv. 
moft: Nourifhing Hay is cut whilft the Stalks are fin- 
gle,without any collateral Branches fhooting out of 
them ; and when they are fo, neither Blofloms nor 
even their Buds appear. But of that fown in the 
old Fafhion, the laft Crops for want of a new Sup- 
ply of Nourifhment grew fo flowly,. that e’er ’tis 
high enough to be cut, the Blofloms are blown 
out, and the Stalks, tho’ very {mall, are become 
Woedy, Hard,.and Dry, and_ make the Hay nothing 
near {o nourifhing as that of the firft Crops. 

But in that which is Hoed, the laft Crops of it 
will’ by vertue of the greater Quantity of Nourifh- 
ment it receives grow tafter, and be of a Height fit 
to cut before blofioming, and thence being as young. 
and vigorous, make as good Hay as the firft Crops; 
fo that Hocing does not only procure more and lar- 
ger Crops, but alfo better Hay. . 

’ ‘This ts moft certain, that unlefs we can keep our 
Luferne pretty clean from Natural Grafs, we.can- 
hot expect it ta fucceed; let the Soil be never fo 
proper: rm 1 | 
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Lhe following Five Chapters have been for- 


merly Publifh'd asa SPRGIMEN. 


Cuap. XVI. Of Change of Spueres. 


I. That Plants of the moft different Nature, feed on 
the fame fort of Food. ann 

II. That there is vo Plant but what muft rob any other 
Plant within its Reach. " 

WI.That @ Soil which is proper to one Sort of Vegetable, 
once, is, in vefped of the Sort of Food it gives, pros 
per to it always. 


F any oneof thefe Three Propofitions be true,as I 
hope to prove all of them are, then it will fol- 
low, that there isno need to change the Spe- 
cies of Vegetables from one Year to another, in 
re{pect to the different Food the fame Soil is, tho’ 
falfcly, fuppofed to yield (1). 

he common Opinion is contrary to all thefe (as 
it muft if contrary to any one’of them.) And fince 
an Error in this fundamental Principle of Vegetation. 
is of very il] Confequence ; and fince Doétor Wood- 
ward, who has been ferviceable in other Refpects 
(2) tothis Art, has unhappily fall’n in with the Vul- 


(1) For if all Plants rob one another,it muft be becaufe they 
all feed on the fame fort of Food; and admitting they do, 
there can be no Necefficy of changing the Species of them, from 
one $oil to another ; but the fame Quantity of the fame Food, 
with the fame Heat and Moifture which maintains any Species 
one Year, muft do it any other Year. | : 

(2) By proving in his Experiments, that Earth is the Paba- 
lum of Plants. 


Hh gar 
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gar in this Point, his Arguments for this Error, re- 
quire to be anfwer’d in the firft Place. 
The Doétor fays, (1) ‘ It is not poffible to ima- 
‘ gine how one uniform, homogeneous Matter hav- 
‘ing its Principles, or Original Parts all of the fame 
-¢ Subftance, Conftitution, Magnitude, Figure and 
¢ Gravity, fhould ever conftitute Bodies fo egregi- 
‘oufly wulike, in all thofe refpects, as Vegetables of 
‘ different Kinds are; nay, even as the different 
© Parts of the fame Vegetable. 2p 
‘That there fhould be that vaft Difference in 
‘them, in their feveral Conftitutions, Makes, Pro- 
© perties, and Effects, and yet all arife from the 
‘ very fame fort of Matter, would be very ftrange. | 
Anfwer.’ Vis very probable,that the Terreftrial Par- 
ticles which conttitute Vegetables, tho’ inconceivably 
Minute, may be of great Variety of Figure and o- 
ther Differences, elfe they could not be capable of: 
the feveral Ferments, &c. they muft undergo in the: 
Veflels of Plants. ‘Their Smallnefs can be no Ob-: 
jection to their Variety, fince even the Particles of? 
Light are of various Kinds. 
But as the Doétor afferts, ‘ That each Part of the: 
‘ fame Vegetable requires a peculiar fpecifick Matter 
¢ for its Formation and Nourifhment ; and that there: 
«¢ are very many and different Ingredients go to the: 
“Compolition of the fame individual Plants. 3 
From hence muft be inferred, that the fame Plant» 
takes in very many and different Ingredients (and iti 
is proved, that no Plant refufes any Ingredient that! 
is capable of entering its Roots.) (2) Tho’ the: 


(1) In Philof. Tranf, N. 253. 
(2) Dr. Grew, in his Anatomy of Plants by Microfcopical ! 
Infpeétion, found, that the outer Superficies of Roots was of | 
a fpongy Subftance; and °tis well known that no fuch Body} 
can refufe to imbibe whatever Liquor comes in contact with it, 
but will by its {pringy Porofity abforb any fort of Moifture. 


Tera» 
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Terreftrial Particles which nourith Vegetables, be not 
rae homogeneous, yet moft of the various 

aftes and Flavours of Plants are made in, and by 
the Vefiels (1). — 

Doctor Woodward fays, ‘That Water will pafs 
‘ Pores and Interftices, that neither Air, nor any o- 
© ther Fluid will ; this enables it to enter the finett 
© Tubes and Veflels of Plants, and to introduce the 
« Terreftrial Matter, conveying it to all Parts of 
“them; whilft each, by means of Organs ’tis en- 
“dow’d with for the Purpofe, intercepts and af- 
“fumes into it felf, fuch Particles as are fuitable to 
“its own Nature; (2) letting the reft pafs on thro’ 
“ the common Duds. | | 
| Here 

(1) Weare convinced, that *tis the Veflels of Plants that 
make the different Flavours; becaufe there is none of thefe Fla-. 
vours in the Earth of which they are made, until that has en- 
ter’d and been alter’d by the Vegetable Veffels. 

(2) If the Doétor’s Plants were fo nice in leaving Vegetable 
Matter behind, quiet and undifturb'd, “tis a wonder they would 
take up the Mineral Matter, as he fays they did that kill’d them- 
felves with Nitre. 

Thefe Plants might with much lefs Difficulty have diftin- 
guifh’d the Mineral Matter from the Vegetable Matter, than 
they could diftinguifh the different Particles of Vegetable Mat- 
ter from one another, and muft have been very unwife tochufe 
out the Nitre (their Poifon) from the Water and Earth, and 
to leave the Vegetable Particles behind ; none of which could 
be fo improper to them as the Nitre. | ye 

“It may, perhaps, be objected, that fuch like pernicious Matter 
kills a Plant by only deftroying its Roots, and by clofing the 
Pores which prevents the Nourifhment from entering to main- 
tain its Life ; aud that fuch Matter does not it felf enter to act 
as Poifon upon the Sap, or upon the Veffels of the Body, or 
Leaves: But it plainly appears that it doth enter, and act as 
Poifon; for when fome of the Roots ot a Mint, growing in 
Water, are put into Salt Water, it kills the whole Plant, al- 
though the reft of the Roots remaining in the frefh Water were 

fufficient to maintain ic, if the other Roots had been cut off at 
the time they were removed into the Salt Water; and alfo all 
the Leaves, when dead, will be full of Salt. 

f Hh: Or 


his 
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Here then he fays plainly, “That each Plant re- 
ceives the Terreftrial Matter in Grofs, both fuitable 
and unfuitable to its Nature, retains the fuitable — 
Particles for its Augment, and the unfuitable lets: 
pafs through it. And in another Place, he fays,they 
are exhal’d into the Atmofphere. 

And this will appear to be thetrue Cafe of Plants ; 
and directly contradicts what he advances, in faying, 
‘That each fort of Grain takes forth that peculiar 
¢ Matter that is proper for its own Nourifhment, 
¢ Firft, the Wheat draws off thofe Particles that fuit 
‘the Body of that Plant, the reft lying all quiet and 
‘ undifturl’d the while. And when the Earth has 
é yielded up all them, thofe that are proper for Bars 
‘ley, a different Grain, remain ftill behind, till the 
¢ fucceflive Crops of that Corn fetch them forth too 3 
¢ and fo the Oats and Peafe in their turn, ’till,in fine, 
€ alliscarry’d off. | | 

In the former Paragraph he fays, Each Plant lets 
pa/s through it the reft of the Particles that are not. 
fuitable to its own Nature. In the latter Paragraph 
he fays, ‘That each Jeaves the Unfuitable a// behind. 
for another Sort; and fo on. 

Both cannot be true. 

Tf the latter were True, Change of Sorts woyld 
be as neceflary, as it is commonly thought. But if 
the former be true, as I hope to prove it is, then 
there can be no Ufe of Changing of Sorts in refpect | 
of different Nourifhment. _ 

Ifin this Series of Crops each Sort were fo juft as 
to take only fuch Particles, as are peculiarly pro- 
per to it, letting all the reft alone to the other Sorts — 
to which they ‘belonged, as the Doctor imagines 5 — 

Or if the Juice of wild Garlick-Seed be made ufe of inftead of | 
the Salt Water, it will have the fame Effect ; and every one of | 
the Mine Leaves will have a ftrong Talte of Garlick init. 


then 
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then it would be equal to them all, which of the 
Sorts were fown firft or laft; But let the Wheat be : 
fown after the Barley, Peafe and Oats, inftead of 

being fown before them, and then it would evident- 
ly appear, by that ftarv’d nae of Wheat, either 
that fome or all of thofe other Grains, had violated 
this natural Probity, or elfe that Nature has given 
to Vegetables no fuch Law of Meum and Tuum (i) 

If thefe Things were as the Doétor affirms, why 
do Farmers lofe a Year’s Rent, and be at the Charge 
of Fallowing and Manuring their Land, after fo few 
Crops ; fince there are many more Sorts of Grain as 
different from thefe and one another, as thofe are 
which they ufually fow ? 

They ftill find that the firft Crops are beft, and 
the longer they continue fowing, the worfe the lat 
Crops will prove, be they of never fo different a 
Species; unlefs the Land were not in fo good Tilth 
for the firft Crop as for the fubfequent ;_ or unlefs. 
the laft fown be of a more robuit Species. | 

This Matter might be eafily clear’d, could we 
perfectly know the Nature of thofe fuppos’d un/ui- 


SS SE a CS SESE RACV es rer Rats nae Se eS n SNRETNe 
(1) A Charlock could not roba Turnep, and ftarve it more 
than feveral Turneps can do, unlefs the Charlock did take from — 
it the fame Particles which would nouritha Turnep; and un- 
lefs the Charlock did devour a greater Quantity of that Nou- 

rifhment than feveral Turneps could take. 
Flax, Oats, and Poppy, could not burn or wafte the Soil, 
and make it lefs able to produce fucceeding Crops of different 
Species ; unlefs they did exhauft the fame Particles, which wonld 
_ have nourifh’d Plants of different Species: For let the Quantity 
of Particles, thefe Burners take, be never fo great, the follow- 
ing Crops would not mifs them, or fuffer any Damage by the 
Want or Lofsof them, were they not the fame Particles, which 
would have nourith’d thofe Crops, if the Burners had left them 
behind, quiet and undifturbed. Neither could Weeds be of any 
Prejudice to Corn, if they did draw off thofe Particles only 
that fuit the Bodies of Weeds, the reff yiag all quiet and undif- 
turbed the while. But conftant Experience fhews, that all forts 
of Weeds, more or lefs, diminifh the Crop of Corn. x 
| table 
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table(1) Particles; but, in Truth, there is no more 
tobe known of fuch of them, than that they are car- 
ried away by the Atmolphere to a Diftance, accor= 
ding to the Velocity of the Air; perhaps feveral 
Miles off, at leait, never like to return to the Spot 
of Ground from whence the Plants have raifed them. 

But fuppofe thefe caft-off Particles were, when 
taken in, unfit for the Nourifhment of any manner 
of Vegetables: Then the Dottor mutt fancy the 
Wheat to be of avery fcrupulous Confcience, to 
feed on thefe Particles, which were neither fit for 
its own Nourifhment, nor of any other Plant 5; and 
at the fame time to forbear to take the Food of Bar- 
ley, Peafe, and Oats, letting that ze /ii//, and undif= 
turb’d the while, as he faysit does, tho’ he gives no 
manner of Reafon for it. 7 , 

"Tis needlefs to bring ftronger Arguments, 
than the Doctor’s Experiments afford, againtt his 
own vulgar Opinion, of Plants diftinguifhing the 
‘particular Sort of Terreftrial Matter, ‘What, he fays, 
is proper to each fort of Vegetable, in thefe Words, 
viz. ‘Each Sort takes forth that peculiar Matter 
‘that is proper for its own Nourifhment, the ref 
‘bing all quiet and undifturb’d the while. * 

He fays, That great Part of the Terreftrial Matter, 
mixed with the Water, pafles up into the Plant a- 
long with it 5 which it could not do, if only the pe- 
ciliar Matter proper to each Plant, did pafs up into 
it: And after he has fhewed how apt the Vegetable 


(1) But we muft not conclude, that thefe Particles, which 
pafs through a Plant (being a vaftly greater Quantity than 
thofe that abide in it for its Augment), are all unfuitable, be- 
~ caufe no one of them happens to hit upona fit Nidus : For fince 
the Life of Animals depends upon that of Plants, *tis not un- 
yeafonable to imagine, that Nature may have provided a confi- 
derable Overplus for maintaining the Life of individual Plants, 
when fhe has provided fuch an innumerable Overplus for contt- 
nuing every Species of Animals, 


e . Mate 


CHAP. XVI. Of Change of Species. 229 


Matter is to attend Water in all its Motions, and to 
follow it into each of its Recefles; being by no Fil- 
trations or Percolations wholly feparable from it ; 
*cis ttrange he fhould think that each Plant leaves the 
greateft part of ic behind, feparated from the Water 
which the Plant imbibes. | 

‘There are, doubrlefs, more than a Million of Sorts 
of Plants, all of which would have taken up the 
Water, and had each as much Right to its Share, or 
proper Matter in it, as the Doctor’s Plants had ; 
and then there would be but avery{mall (or a Milli- 
onth) Part of it proper to each of his Plants, and 
thefe leaving all the reft behind, both of the Water 
wherewith the Glaffes at firft were filled, when the 
Plants were put into them; and alfo of all the addi- 
tional Water daily fupply’d into them afterwards: 
I fay, fo much more Verreftrial Matter brought in- 
to thefe Glaffes, in Proportion to the added Water, 
and fo very {mall a Part as could be proper to each 
of his Plants being carry’d off; there muft have re- 
mained in thefe Glafles a much greater Quantity of 
Terreftrial Matter at the End of the Experiment, 
than remained in the Glaffles F' or G, which had no 
Plants in them, nor any Water added to, or’ dimi- 
nifhed from them; but the quite contrary appear’d. 
* And the Water in the Glaffes F and G at the End 
“of the Experiment, exhibited a larger Quantity of 
‘ Terreftrial Matter, than any of thofe that had 
“ Plants in them did. The Sediment at the Bottom 
© of the Glafles was greater, and the Nubecule dif- 
_ © fafed thro’ the Body of the Water thicker.’ Had 
the Cataputia infum’d with the Two Thoufand Five 
Hundred and One Grains of Water, no more than 
its proper Share of the Vegetable Matter, it could 
not have attained thence an Increafe of three Grains 
and a Quarter, nor even the thoufandth part of one 
Grain. But he found, ‘ This Terreftrial Matter, 
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‘ contained in all Water, to be of two Kinds: The 
“one properly, @ Vegetable Matter, but confifting 


© of very different Particles, /ome of which are pro- — 


‘ per for the N ourifhment of fome Kinds of Plants, 
<‘ others for different Sorts, &c. 

This, indeed, would have been a moft wonderful 
Difcovery, and might have given us a great Light, 
if he had told us in what Language and Character 
thefe proper Differences were ftamp’d or written up- 
on the Vegetable Particles ; which Particles them- 
felves, he fays, were fcarce vifible. Certainly it 
muft be a great Art (much beyond that of Dr. /Val- 
lis) to decypher the Language of Plants, from in- 
—-yifible Characters. 

Doétor Woodward {eems to have had as good Eyes, 
and as ftrong an Imagination, as the Old Woman, 
who faw the Needle upon the Barn, but could not 
fee the Barn. 

I will, by no means, call in Queftion the Veraci- 
ty of fo learned and good a Man ; and therefore am 
willing to believe he made this extraordinary Ob- 
fervation in his Sleep. | 

But that this Dream may deceive none, except 
fuch who are very fond of old Errors, there is an 
Experimentum Crucis which may convince them, Vid 
At the proper Seafon, tap a Birch-Tree in the Bo- 
dy or Boughs, and you may have thence a large 


Quantity of clear Liquor, very little altered from | 


Water; and you may fee that every other Species 
of Plants, that will grow in Water, will receive 
this; live, and grow in it, as well as in common 


Water. You may make a like Experiment by tap- — 
ping other Trees, or by Water diftilled from Vege= 


tables, and you will find no Species of Plants, into 
which this Water will not enter, and pafs through 


it, and nourith it too, unlefs it be fuch a Species as 


requires more Heat than Water admits ; or unlefs 


the » 
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the peculiar Veffels of that it has firft paffed thro’, 
have fo altered the Vegetable Particles contained in 
that Water, as that it acts as Poifon upon fome o- 
ther particular Species. 

The Dottor concludes, ¢ That Water is only the 
© Agent that conveys the Vegetable Matter to the Boe 
© dies of Plants, that introduces and diftributes it to 
* their feveral Parts for their Nourifhment. That 
€ Matter is /Juggi/b and inactive, and would lie eter- 
“nally conjn’d to its Beds of Earth, without ever 
§ advancing up into Plants, did not Water, or fome 
* like Inftrument, fetch it forth, and carry it unto 
* them. : | 

That Water is very capable of the Office of aCar- 
rier, to Plants, I think the Doctor has made moft 

evident; but as to the Office of fuch an Agent as 
his Hypothetis beftows upon it, it feems impoffible 
to be executed by Water. For it cannot be ima- 
gined that Water, being it felf but mere Hlomogenial 
Matter, void of all Degrees of Life, fhould diffin- 
guifo cach Particle of Vegetable Matter, proper and 
peculiar to every different Species of Plants, which 
are innumerable; and when’tis to act for the Wheat, 
to find out all the Particles proper to that Sort of 
Grain, to roufe only thofe particalar S/ugzards from 
their Beds of Earth, letting all the reft he quiet and 
andifturbed the while. "This Agent frees the Wheat 
Particles from their Confinement, and conveys, in- 
troduces, and diftributes them, and only them, into 
the feveral parts of the Wheat. 

Certainly no Mortal, except DoGor Woodward, 
can pretend to diftinguifh the Particles of Vegetable 
Matter by any Characters, Hieroglyphicks, or other 
manner whatever, fo as to determine to what Spe- 
cies, or Clafs of Plants, they are feverally proper 
and peculiar ; neither is it probable, that any Bota~ 
nift is acquainted with half the diftiné Species af Ve~ 
| | Yi 
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getables. Yet all the Vegetable Particles and ali the 
Species of Vegetables, mutt be perfectly and diftinct- 
ly known by Water, before it be capable of per- 
forming fuch a nice Task of an Agent, elfe, when 
Wheat, Barley, and Oats, are all growing together, 
in the fame Foot of Ground, with their Roots fo 
intangled together, that no Man can poflibly dif- 
tinguifh the one from the other, by viewing the 
Roots: How fhould this infenfible “gent be punc- 
tual in delivering to each its own proper Particles ? 
For, tho’ the Agent had moft exactly executed a 
Commiffion of di/turbing the InaGivity of thefe three 
Sorts of Particles only; yet, when it had fetch’d 
them forth, if it fhould err in the Delivery of them, 
and carry the Wheat-particles to the Barley, and. 
thofe of Barley to the Oats, it would-be a Miftake: 
of worfe Confequence, according to the Doétor’s O- | 
pinion, than that of the Lowdon Undertaker’s, who 
being to inter an old Man in Northumberland, and a: 
young Lady in Cornwall, carried the Man to Corn 
wail, and the Lady to Northumberland: Her Mo-: 
ther, for Mitigation of Grief, would not be fatisfied | 
without a laft Sight of her Daughter’s Corpfe; but: 
when the Coffin was opened, the Error was difco-: 
ver’d by the indubitable Criterion of an old fhrivel’d! 
Face, with a huge grey Beard. *Tis no real Injury’ 
to a Perfon deceas’d, if the Place of his Burial be: 
miftaken 5; but if Water fhould miftake thus in thes 
Taking up, Carrying, and Delivery of Vegetables 
Particles, all Plants would be (upon the Doétor’ss 
Hy pothefis) ftarv’d or poifon’d, and Animals could! 
not long furvive all Plants. But fince all the differs 
rent Species of Plants do continue to live, their Life: 
proves, that the Vegetable Particles of Earth are nott 
proper, but conmon to them all for their Nourith-- 
ment, if thefe Particles are taken up, carried and! 
introduced into the Vegetable Veflels by Water 5; 
| which) 
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which is capable of diftinguithing neither different 
Vegetable Particles, nov different Vegetables. 

Since ’tis unreafonable to believe, that Water can 
have fuch extraordinary Skill in Botany, or in Mi- 
crography, as to be qualified for a fufficient Agent in 
fuch an abftrufe Matter, I conceive Water to. be on- 
ly an Inftrument or Vehicle, which takes up indif- 
ferently any Particles it meets with (and is able to 
carry) and advances them (or the Pabulum they 
yield) up into the firft Plant whofe Roots it comes 
i contact with and that every Plant it meets with, 
does accept thereof, without diftinguifhing any dif- 
ferent Sorts of Properties in them, until they be fo 
far introduc’d'and advanc’d up into the Vegetable 
Veffels, that it would: be in vain to diftinguith them ; 
for whether the Terreftrial’Matter, Plants imbibe 
with the Water, will kill or nourifh them, appears 
by its Effects; but which cannot’ be foreknown or 
prevented without the Help of Faculties, which 
Plants are not endow’d with. eed | 

Mr. Bradley feems to have carried this Error fare 
ther than any Author ever did before’;' but he fup= 
ports it by Affirmations only, ot by fach Argu= 
ments (1 cannot fay Reafons, for no Reafon can be 
againft any Truth) as go near td’ confute the very 
Opinion he pretends to advance'by them. °° 

He afcribes to Vegetables the Senfe: of Tafte, by 
which, he thinks they take ‘fach Nourifhment as is 
moft agrecable to their refpective Natures, refafing 
the reft ; and’ will rather ftarve than cat whatts dif- 
agreeable to their Palate; 9 ert Pg 
_ Anthe Preface to his Vo). 1. Page 10. of His! Alu/~ 
bandry and Gardening, he fays, < ‘They fced*4s dit- 
; aspeigs 4s Horfes do from'Dogs, or Does from 
But what does he mean by this Tnftance Voh I. pag. 
39? viz. © Thar Thyme, and other Aromaticks, 
| +i 2 ‘Dee 
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“being planted near an Apricot-Ttce, would de- 
‘ftroy that Tree; helps to confirm, that every 
© Plant does not draw exactly the fame fhare of Nou- 
¢ rifhment ? : | | 

I believe there is no need for him to give more 
‘Inftances to difprove his Affertion than this one. His 
Conclufion, taken by it felf, is fo far right, viz. 
© That if the Nourifhment the Earth afforded tothe 
¢ Thyme and Apricot-T ree, had been divided into 
<two Shares, both could not have had them. 

But this his Inftance proves, that thofe Aroma- 
ticks .robb’d the Apricot-Tree of fo much of its 


Share as fo ftarve it; and that they, tho’ of fo very 


different a Nature, did draw from the Earth the 


fame Nourifhment which the Apricot-Tree fhould 
have taken for its Support, had not the Aromaticks 
been too hard for it, in drawing it off for their 
own Maintenance. | | s% ! 

~Unlefs he believes that all the Juices of the Aro- 
maticks were as Poifon to the Apricot, and that, 
according to my Experiment of the Mints mark’d 
G and H H, fome of their Roots might difcharge 
fome kind of Moitture in dry Weather, given them 
by others, that had it for their Ufe ; and that the 
Apricot-Roots, mingling with them, might imbibe 
enough of that Liquor, altcred fufficiently by their 
Veflels, to poifon and kill the ‘T'ree. 


~ But then, Where.was. the. Tree’s diftingnifhing | 


Palate ; why didit not refufe this Juice, which was 
fo difagrécable as to kill it? And as to his Notion 
of Vegetables having Palates, let us fee how it agrees 
awith what he affirms. - | | 


s ee 


¢ their Filtrations,Petcolations, €#c. all the different 
‘ Tafteés and Flavours of the Matter, which is the 


< Aliment of Plants ; and that before it be by them | 
© {ofiltred, €9c. it is only a Fund of iafipid Subfiance, 
6 cam 


© That ’tis the Veffels of Plants that make, by , 
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‘ capable of being altered by fuch Veffels, into any 
‘Form, Colour, or Flavour. 

_ And Vol. I. p. 38, * The different Strainers, or 
© Veflels of the feveral Plants, growing upon that 
‘ Spot of Earth, thus impregnated with Salts, alter 
‘ thofe Salts or Juices, according to the feveral Fi- 
“ gures or Dimentions of their Strainers; fo that one 
© Plant varies, in Tafte and Smell, from others, tho’ 
“all draw their Nourifhment from the fame Stock 
©lodg’d in the Earth.” See Mr. Bradley’s Palates 
of Plants, and the Infipid Subftance he allots them to 
diftinguith the Jaffe of, how they agree. 

They muft, ic feems, within their own Bodies, 
sive the Flavour to this infipid Subftance, before 
their Palates can be of any Ufe ; and even then ’tis 
impoflible to be of any Ufe, but ia the manner of 
the Dog returning to his Vomit. | 

‘They would have as much Occafion for the Senfe 
of Smelling, as of Vafte 5 but after all, of what Ufe 
could either of the two be to Plants, without local 
Motion of their Roots, which they are fo deftitute 
of, that no Mouth of a Root can ever remove it felf 
from the very point where it was firft formed, be- 
caufe a Root has all its Longitudinal Increafe at the 
very End ; for fhould the Spaces betwixt the 
Branchings increafe in Length, thofe Branches would 
be broken off and left behind, or elfe drawn out of 
their Cavities, which muft deftroy the Plant. All 
the Branches, except the foremoft, would be found 
with their Extremities pointing towards the Stem ; _ 
the contrary of which Pofture they are feen to have: 
And if they moved backwards, that would have 
much the fame Effect on all the collateral Branch- 
ings to deftroy them. Smell and Tafte then could 
be of no manner of Ufe to Vegetables, if they had 
them ; they would have no Remedy or Pofhbility 
to mend themfelyes from the fame Mouths, remov- 


ing 
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ing to. fearch out other Food, in cafethey had Pow- 
er to diflike or refufe what was offered them. - 
Therefore, the crude Earth being their Food, 
fimple and free from any Alterations by Veffels, re- 
maining infipid, cannot give, neither can Plants re= 
ceive, require, or make Ufe of, any. Variety ‘from 
it, as Animals do from their Diet. It would be 
loft.upon them, and Nature would have aéted in 
vain, to give Smell.and ‘Tafte to. Vegetables, and no~ 
thing but infipid Earth for an Object of them ; orto 
give them a charming Variety of Relifh and Savour 
in their Food,, without giving them Senfes neceflary 
to, perceive.on; enjoy them ; which would be like 
Light and Colours: to the Blind, Sound and: Mufick 
to the Deaf; or like giving Eyes and Ears to Ani- 
mals, without Light or Sound to:affeé: them. 
The Mouths of Plants, fituate in the Convex Su- 
perficies.of Roots, are analogous to the Lacteals, or 
Mouths, in the Cencave Superficies of the Inteftines 
of Animals. | #31 
_ Thefe fpongy Superficies of Animal Guts, and 


Vegetable Roots, have no more ‘Tafte or Power of 


refuling whatever comes in contaé& with them, the 
one than. the other. iis 

The free open Air would be equally injurious to 
both; and.if expofed to it, it would dry and clofe 
up the fine Orifices. in Guts and Roots; therefore 
Nature, has guarded both from it. | 


Nature has alfo provided for the Prefervation of | 


both Vegetables and Animals (I do-not. fay equally) 
in refpect of their Food, which might potfon them, 
or might not be fit to nourifh them: 


he Security of Plants (the beft that can be): is © 


their Food it felf, Earth; which having been alter- 
ed by no Veficls, is always fafe and nourifhing to 
them: Fora Plant is never known to be’ poifoned 
by its own natural Soil, nor ftarved,if it were cna 
O 
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of it with the requifite Quantities of Heat and Moit- 
ture. ; PS SENT . 

Roots being therefore the Guts of Plants, have 
no need to be:guarded by Senfes ;’ and all the parts 
and paflages, which ferve to diftinguith and prepare 
the f ood of Animals, before it reach the Guts, are 
omitted in Plants, and not atall neceflary to them. 

But as'the Food of moft Animals is Earth, ver 
varioufly changed and modified by Vegetable or A- 
nimal Veflels, or by both, and fome of it: is made 
wholefom, fome potfonous ; fo that if this doubtfal 
Food fhould be committed to the Inteftines, with+ 
out Examination, as the pure unaltered Earth is to 
Roots, there would, in all probability, be very few 
Animals living in the World, except there be an 
that feed on Earth at firft Hand only, .as Plants do. 

Therefore, left this Food, fo much more refined 
than that of Plants, fhould by that very Means, be- 
come a fatal Curfe, inftead ofa Blefling, to Animals, 
Nature has endowed them with Smell and Tate, as 
Sentinels, without whofe Scrutiny thefe various un- 
certain Ingredients are not admitted to come where 
they can enter the La¢teals, and to diftinguifh, at a 
fufficient Diftance, what is wholefom and friendly, 
from what is hurtful; for when ’tis once pafled out 
of the Stomach into the Guts, ’tis too late to have 
Benefit from Emeticks ; its Venom mutt then be im- 
bibed by the Laéteal Mouths, and mix with the 
_ Blood, as that muft mix with the Sap, which comes 
in contact with the Laéteals in the Superficies of 
Roots, Nature having left this unguarded. 

Yet, Plants feem to be better fecured by the Sa- 
lubrity and Simplicity of their Food, than Animals 
are by their Senfes: ‘To compenfate that Inequali- 
ty of Danger, Animals have Pleafure from their 
Senfes, except fome miferable Animals (and fuch 
there are) that have more pain than pleafure from 
3 Ea teat them. 
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chem. But, I fuppofe, more Animals than Plants 


are poifon’d ; and that a Pe Animal is lefs | 


fatal to a Plant, than a poifonous Plant is toan Ani- 
mal. An Inftance of this I have been told, by very 
credible Perfons, that a Man walking in a Garden, 
gathered a Sprig of Sage, and eat it, which foon 
brought upon him the Symptoms of Poifon, and 
Death. ‘They dug up the Root of Sage, and found 
a Toad under it. 

Some of the Effuvia, or Excrementitious Juices 
of this loathfom Animal, had paffed the Veffels of 
that wholefome Plant, without any apparent Inju- 
ry to it, tho’ all irs Strainers were not able to cor- 
rect the Venom. | | 

Here I remark, that the Mint (E) fuffered more 
peftiferous Effe&ts from the Garlick, of its own Ge- 
nus, than the Sage did from the Toad, tho’ of adif- 
ferent Genus. 

Tt kill’d the Man, but was not ftrong enough to 
kill the Sage. This fhews, that Plants have not oce 
cafion of Palates, as Animals have, } 

I fay nomore of Mr. Bradley's Vegetable Palates > 
I proceed to fome other Arguments againit the Ne 
ceflity of Changing Sorts of Vegetables, on Account 
of their taking different Nourifhment. 

Ir being fufficiently proved, That every Sort of 
Vegetables growing in the fame Soil, takes, and is 


nourifhed by the fame Sort of Food ; it follows | 


from hence, That the beneficial'Change of Sorts of 
Seeds or Plants, we fee in the common Husbandry, 
is not from the Quality of the Sorts of Food, but 
from other Caufes ; fuch as, 


1. Quantity of the Food. 
IL... Conftitutton of the Plants. 
ILL. Quantity of the Tillage. 


Tn 


| 
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In Doctor Woodward’s Cafe, upon his Hypothe- 
fis, the three Proportions of Seeds, vz. Barley, 
Oats, and Peafe, might be fown all together in the 
fame Acre of Ground, the fame Year, and make 
three as good Grops as if fown fingly in three fuc- 
_ceffive Years, and his two Crops of Wheat in one 
Year likewife. But every Farmer can tell, that thefe 
three proportions of Seed would not yield half the 
Crop together, as one would do fingle; and would 
{carce produce more than to fhew what Grains were 
fown, and which of the Sorts were the ftrongeft,and 
the moft able Robber. | 

Though this Failure would, in Truth, be from 
no other Caufe than want of the fufficient Quantity 
of Food, which thofe three Crops required ; yet, 
perhaps, the Doctor might think that all three Crops 
might fucceed together very well, taking each its 
proper Nourifhment, were it not for want of Room, 
Air, and Sun. . 

I have been credibly inform’d, that on one Perch 
of Ground there has grown a Bufhel of Corn, which 
is twenty Quarters to an Acre. Mr. Houghton re- 
lates twenty-fix, and even thircy Quarters of Wheat 
onone Acre. ‘There has certainly grown twelve 
Quarters of Barley to an Acre, throughout a whole 
Field : Therefore, unlefs a Crop exceed the leaft of 
thefe, or,indeed, the greateft of them (if the Re- 
lation be true) a Crop cannot fail for want of 
Room ; for one Acre (be it of what Nature it will, 
as to the Soil of it) muft have as much Room for 
a Crop to grow on, as any other Acre. 

Then there was Room for all Dr. Woodward's 
three Crops together, to produce as much as three 
common ate do. Yet all thefe together will {carce 
yield one Quarter of Corn, tho’ there is Room at 
leaft for Twelve. : ye 


Re a The: | 


ar spear 
Say 
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The fame 4r and.San that had Room to do their. 
Office to Mr. Houghton’s Acre, why fhould they not 
have Room to do the fame to Dottor Woodward's 
-Acre,-when the three Crops growing on it at once, 
tho’ pretty good ones, might require lefs Room than 
Mr. Houghton’s Crop did? 

I perceive that thofé Authors, who explain Ve- 
getation, by faying the Earth imbibes certain Qua- 
lities, from the Air, and by fpecifick Qualities, and 
the like, do alfo lay a great Strefs upon the Per- 
pendicular Growth of Vegetables ; feeming ‘to fancy 
there is little elfe neceflary toa goodCrop,butRoom. 

Mr. Bradley in his Arguments concerning the Va- 
lue ofa Hill, does implicitly fay as much. _ 

But if they would but confider the Diameters of 
the Stems, with the Meafure of the Surface of an 
“Acre, they would be ‘convinced, that many, even 
of Mr. Houghton’s Crops, might ftand in a perpen- 
dicular Pofture upon an Acre, and Room be left. ~ 

One true Caufe of a Crop’s Failing, 1s want of a 
Quantity of Food to maintain the Quantity of Vege- 
tables which the Food fhould ‘nourifh. 

~ When the Quantity of Food whichis fufficient for 
another Species (that: requires lefs) but not for that 
which laft grew, to grow again the next Year, then 
that other is beneficial to be planted after it. 
~The fecond true‘Caufe is from the Conftitution of | 
Plants s fome require more Food than others, and » 
fome are of a ftronger Make, and ‘betterable to pe- | 
netrate the Earth, and forage for themfelves. 

Therefore Oats may fucceed a'Crop of Wheat on 
ftrong Land, with once plowing, when Barley will . 
not-; becaufe Barley 1s not fo well able to penetrate — 
as Oats, or Beans, or Peafe are. | <a 
-. Soa Pear-Tree may fucceed a Plum-Tree, when 
another Plum-ree cannot ; becaufe a Pear isamuch ~ 
ftronger ‘I'ree, and grows to a much greater ee 


/ 
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fo enclined to be a Giant, that ’tis hard to make it 
_a Dwarf; and will penetrate and force its Way 
thro’ the untill’d Earth,’ where the other cannot, be- 
ing of a weaker and lefs robuft Conftitution, not fo 
well able to fhift forit felfi | 
The Pear could penetrate Pores that. the other 
could not. Mr. Evelyn fays, in his Difcourfe of Fo- 
reft-T'rees, That a Pear will trike Root through 
‘ the rougheft and moft impenetrable Rocks andCliits 
* of Stone it felf.’ He fays likewife, in his Pomona, 
‘That Pears will thrive where neither Apple or o~ 
* ther Fruit could in Appearance be expected.’ 
Ican fcarce think,that a large Plant takes in larger 
particles than a {mall one for its Nourithment ; if it 
did, I can’t believe, thar the Thyme could have 
ftarv’d the Apricot-Tree; it muft have left the lar- 
ger particles of Food for that Tree, which proba= 
bly would have fufficed to keep it alive; I rather 
think, that great and {mall plants are fuftain’d by 
the fame minute particles: For as the fine parti- 
cles of Oats will nourifh an Ox, fo they will nourith 
a Jom-Tit, or a Mite. ; : 
Some Plants are of a hotter Conftitution, and 
have a quicker Digeftion, like Cormorants or Pi- 
geons, devouring more greedily, and a greater Quan- 
tity of Food than thofe of a colder Temperature, of 
equal Bulk, whofe Sap having a more languid Mo- ~ 
tion, in proportion to the lefs Degree of Heat in it, 
fends off fewer Recrements, and therefore a lefs Sup- 
ply of Food is required in their Room. ‘This may 
make fome Difference in the one’s fucceeding the o- 
ther; becaufe the hot-conftitution’d leaves not c= 
nough for its own Species to fucceed again, but 
leaves enough for a Species of a colder Conftitution 
to fucceed it. | 3 Soke 
But the third and chiefeft Caufe of the Benefit of 
Kile apar.' chang- 
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changing Sorts, is Quantity of Tillage, in propor 
tion to which the Food will be produced. 

The true Caufe why Wheat is not (efpecially on 
any ftrong Soil)to be fown immediately after Wheat, 
is, That the firft Wheat ftanding almoft a Year on 
the Ground, by which it muft grow harder; and 
Wheat Seed-Time being foon after Harveft in Eng- 
Jand, there is not Space of Time to ‘Till the Land 
fo much as a fecond Crop of Wheat requires. 

Tho’ fometimes in poorer Land that is lighter, | 
Wheat has fucceeded Wheat with tolerable Succefs, 
when I have feen on very rich ftrong Land, the firft 
Crop loft by being much too big, and one following 
it immediately, quite loft by the poornefs of it, and 
not worth Cutting. 

This was enough to fatisfy, that the T//age which 
was fo much eafier perform’d in lefs time, fufficed 
for the light Land, but not for the ftrong; and if 
the ftrong Land could have been brought into as 
good Tilth as the light, (like asin the New Hu 
bandry it may) it would have produced a much bet= 
ter Second Crop than the light Land did. 

From all that has been faid, thefe may be laid 
down as Maxims, viz. That the fame Quantity of 
Tillage will produce the fame Quantity of Food in 
the fame Land: Aud, That the fame Quantity of 
Food will maintain the fame Quantity of Vegetables. 

"Tis feen, that the fame Sort of Weeds which | 
esice come natprally ina Soil, if fuffer’d to grow, | 
will always profper in proportion to the Tillage 
and Manure beftow’d upon it, without any Change. 
(And fo are all manner of plants that have been yet. 
try’d by the New Husbandry, {cen to do). | 

A Vineyard, if not Tilled, will foon decay, even 
in rich Ground, as may be feen in thofe in France, , 
lying intermingled as our Lands do in Common) 
Fields. ‘Thofe Lands of Vines, which by reafon of ' 

RS fome 
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fome Law-Suit depending about the “Property of 
them, or otherwife, lie a Year or two Untilled, pro- 
duce no Grapes, fend out no Shoots hardly; the 
Leaves look yellow, and feem dead, in Comparifon 
_of thofe on each Side of them, which being ‘Tilled, 
are full of Fruit, fend out a Hundred times more 

Wood, and their Leaves are large and flourithing ; 
and continue to do the fame annually for Ages, if 
the Plow or Hoedo not negleét them. | 

No Change of Sorts is needful in them, if the 
fame annual Quantity of Tillage (which appears to 
provide the fame Annual Quantity of Food) be con- 
tinued to the Vines. 

But what in the Vineyards proves this Thefis moft 
fully, is, ‘Phat where they conftantly Till the low 
Vines with the Plow, which is almoft the fame with 
the Hoe-plow, the Stems are planted about four 
Foot afunder, Chequer-wife ; fo that they plow 
them four Ways. When any of thefe Plants hap- 
pen to die, new ones are immediately planted in 
their Room, and exaétly in the Points or Angles, 
where the other have rotted 5 elfe, if planted out of 
thofe Angles, they would ftand in the Way ofthe 
Plow. ‘Vhefe young Vines, I fay, fo planted in the- 
very Graves, as it were, of their Predeceffors, Grow, 
‘Thrive, and Profper well, the Soil being thus con- 
ftantly ‘Tilled: And if a Plum-Tree, or any other 
Plant had fuch ‘Tillage,it might as well fucceed one 
of its own Species, as thofe Vines do, 

*Tis obferved, that White-Thorns will not prof- 
er fet in the Gaps of a White-Thorn Hedge : But 
have feen the Banks of fuch Gaps dug, and thrown 
down one Summer, and made up again, and White- 
‘Thorns there re-planted the following Winter, with 
good Succefs. | 
_ But Note, That the angual plowing the Vines is 

more 
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more beneficial than the one Summer Tillage of the © 


Banks, the Vines having it repeated to them yearly. 

Ihave by Experience and Obfervation, found ir 
to be a Rule, That Long Lap-rocted Plants, as Clo- 
ver and St. Foiv, will not fucceed immediately after 
thofe oftheir own or any other Species of Long Tap- 
Roots, fo well as after Horizontal-rooted Plants ; but, 
en the contrary, Horizontal, will fucceed thofe 
Tap-Roots as well or better than they will fucceed 
Horizontal. 

“I confefs, this Obfervation did, for a great while, 
cheat me into the common Belief, That different 
Species of Plants feed on different Food ; till 1 was 
delivered from that Error, by taking Notice, that 
thofe Tzp-Roots would thrive exceedingly well after 
Turneps, which have alfo pretty long Tap-Roots, 
tho’ Turneps never thrive well immediately after 
Clover or St. Foin; 1 found the true Caufe of this 
Exception to that Rule, to be chiefly the different 
Tillage (1). 

~ Land muft be well Tilled for Turneps, which al- 
fo are commonly Ho’d ; they ftand fcarce ever a- 
‘bove three Quarters of a Year, and are then fed on 
the Ground, and then the fucceeding Crop of Corn 
has, by that means, the Benefit of twice as much 
Tillage from the Hoe as otherwife would be given 


toit; and the Broad Clover or St. Foiz, fown with — 


the'Corn (if the Corn be not fo big as to kill it) will 
enjoy, inits Turn, a proportion of the extraordi- 
nary Tillage, and, of the Dung of Cattle, which teed 
the Turneps, and thrive accordingly : But Broad 
Clover and St. Foin, being perennial Plants, ftand on 


the Ground fo long, that it lies feveral Years until- — 


Jed 5 fo that Turneps, fown immediately after thefe, 
= 


(1) Very mellow rich Land is fo full of Vegetable Food, that 


tis an Exception to moft Rules; and therefore I fpeak not off 


That. 


do 
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do fail, for want of their due Tillage, for which 
there is not fufficient Time, by plowing often e- 
nough, becaufe, by the common Plows, it requires 
two or three Years to make it fine enough for Tur- 
meps, or for a Repetition of Clover or St. Fein, in 
ftrong or fwerdy Land. | 

Another Reafon why any Crop fucceeds well af- 
ter Turneps (and befides their being fpent on the 
Ground where they grow) is their cold Conttituti- 
on, by which they are maintained with lefs Food 
than another Plant of the fame Bulk. 

‘The Parenchyma, or flefhy part ofa Turnep,con+ 
fifting of a watry Subftance, which cools the Vef- 
fels, whereby the Sap’s Motion is very flow, in pro-= 
portion to the very low Degree of Heat it has, and 
{ends off its Recrements in the fameProportion like= 
wife; and therefore requires the lefs of the terrene 
Nourifhment to fupply thofe Recrements. 

‘This is feen, when a Bufhel of ‘Turneps mix’d 
with a Quantity of Wheaten Flour, ‘is made into 
Bread, and well baked : This Buthel of Turneps 
gives but few Ounces Increafe in Weight, more than 
the fame Quantity of Wheaten Flour made into 
Bread, and baked without any Turneps. ‘This fhews 
there is in a Turnep very little Earth (which is the 
moft permanent Subftance of a Plant) the Oven dif- 
charges, in Vapour, near all but the largeft Vetfels : 
Tts Earthy Subftance being fo fmall, is a Proof ’tis 
maintained by a fmall Quantity of Earth ; and up- 
on that Account, alfo of lefs Damage to the next 
Crop than another Plant would ‘be, which required 
more of the folid Nourifhment ‘to conftitute its'fir- 
mer Body, as a Charlock does; for when a Charlock 
comes up, contiguous to, and, at ‘the fame time, 
with, a Turnep, at does fo rob the Turnep, that it 
attains not to be of theWeight of five Ounces ; when 
a fingle Turnep, haying no more Scope of Ground, 
ss and, 
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and, in all refpeéts (but the Vicinity of the Char 
lock) equal, weighs five Pounds, yet that Charlock 
does not weigh one Pound. 

And where Three Turneps coming up, and grow- 
ing thus contiguous, will weigh four Pounds; a 
Charlock joined with two or three Turneps, alto- 
gether will be lefs than one Pound, upon no lefs 
Space of Ground. 

This Obfervation cannot be made, except where 
Turneps are drill’d in Rows; and there ’tis cafy to 
demonttrate, that a Charlock, during the time of its 
{hort Life, draws much more Earth than a ‘Turnep 
of equal Bulk, froman equal Quantity of Ground (1). 

The true Caufe why Clover and Sr. Foin do not 
fucceed fo well after their own refpective Species, or 
that of each other, as Corn, €9c. can, is, that they 
take great part of their Nourifhment from below the 
Plow’s Reach, fo as that Under-Earth cannot be 
tilled deep enough, but the upper part may be til- 
led deep enough for the Horizontal Roots of Corn, 
€3c, towards which, the Rotting of the Clover and 
St. Foin Roots, when cut off by the Plow, donot a 
little contribute. And there is no doubt but that, 
if the Under-Earth could be as well tilled for the 


A 


(1) ’Tis certain that Turneps,when they ftand for Seed, fuck 
and impoverifh the Ground exceedingly ; for though they are 


of acold Conftitution, and confequently confume lefs Food | 
than Plants of a hotter Conftitution, and of the fame Bulk: 


Yet, thefe Seed-Turneps being of fo vafta Bulk, as fometimes 
eighty Quarters of their Roots grow on an Acre, and their 
Stalkshave been meafured feven Foot high ; and their Roots 


having continued at near their ful! Bignefs for about Ten | 
Months together, and then carried off, they drain the Land © 
more than a Cropof other Vegetables of lefs Bulk and a hotter ' 


Conttitution, and which live a lefs Time; or than Wheat, 


which, though it lyesas long, is very fimall, except in the four ’ 


“~ Jaft Menths, 


‘Tap-» 
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Tap-Roots,as the u pperEarth is for the Horizontal, 
the T'ap-Roots would fueceed one another aswell ae 
the Horizontal would fuceced them, or thofe of their 
ownSpecies,or, as the Tap-Roots do the Horizontal. 

The Under-Earth, in fome time, is replenith’d 
by what the Rains leave, when they fink through 
it; and then Tap-rooted Plants may be there noy- 
rifhed again, tho’ the Upper Earth be drained by 
the Corn ; fo that no Changeis fo beneficial, asthat 
betwixt ‘T'ap-rooted Plants, and thofe which have 
only Horizontal ones. The former are provided 
for by Rains, tho’ not fo {peedily as the latter are 
by Village and Hoeing. 

Paftures require no Change of Herbs ; becaufe 
they have annually the fame Supply of Food from 
the Dunging of Cattle that feed on them, and from 
the Benefit of the Atmofphere. 7 
__ Meadows hold out without Change of Species of 
Grafs, tho’ a Crop be carried off every Year ; the 
Richnefs of thar Soil, with the Help of the Atmo- 
{phere, Dung of Cattle in feeding theAfter-Crop, or 
elfe Flooding, from the overflowing of fome River 
fome, or all of which, fupply the Place of the Plow 
to a Meadow. | : : 

Woods alfo hold out beyond Memory or Tradi- 
tion, without changing Sorts of Trees ; and this, 
by the Leaves, and, perhaps, old Wood rotting on 
the Soil annually, which operate as a Manure, be= 
caufe, as has been faid, Earth which has once paf- 
fed any Veflels, is fo changed, that for a long time 
after, it does not regain its Homogeneiety (1) fo much 
as tomix with pure Earth, without fermenting 3 and 
by the Defcent of the Atmofphere, the Trees fha- 
dowing the Soil, to prevent the Re-afcent of what 


(1) Not that the Particles of Earth are ftrictly Homogeneous, 


but that they are much le(s Heterogeneous before they are altered 
by Veflels, than afterwards. 
‘ Fv} that 


= 
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that brings down ; all this refembling Tillage, con- 
tinually divides the Soil, and renews the Food equal 
to the Confumption of it made by the Wocd. 

And the laft Argument I fhall attempt to bring 
5+ Confirmation of all I have advane’d is, that which 
proves both the Truth and Ufe of the rett, viz. “That 
when any Sort of Vegetable, by the due Degrees of 
Heat and Moifture it requires, is agreeable to a 
Soil, it may, by the New Horfe-Hocing Husbandry be 
continued without ever changing the Specics. 


Cuar. XVIE Of Change of In- 


DIVIDUALS. 


4EEDS, in their natural Climate, do not de- 
generate, unlefs Culture has improved them 5 
and then, upon Omiffion of that Culture, they 
return to their firft natural State. 

“As the Benefit of changing of Species of Seeds, ts 
from Difference of Tillage, fo the Benefit of changing 
Individuals of the fame Species, appears to be from 
thofe Caufes, which are generally, themfelves, the 
Effeats of different Climates, fuch as Heat and Moif-: 
ture, which may alfo vary very much in the fame: 


‘Latitude and Neighbourhood ; as the fame Moun-: 
tain, in the Country of the Mogw/ (related by Mr... 


Evelyn, from Monfieur Bernier) on the South Side: 
produces Indian Plants, and on the North Side Eu-- 
vopean Plants, from different Expofures ; and fome: 
Land retaining Water longer, is colder ; fome fuf-- 
fering it to pafs down quicker, and by the Nature: 
and Figure of its Parts, caufesfuch a Refraction, and? 
Reflection of the Sun’s Rays, which give a greatt 

Warmth, , 
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Warmth, as in Sand and Gravelly Grounds, that 
are well fituate, and have an Under-Stratum of fome 
Sort of hollow Matter, next under the Staple, or 
Upper-Stratum, wherein the Plow is exercifed. 

This beneficial Change of Individuals {eems rather 
to be from the foremention’d Caufes, than from 
Change of Food ; and thefe Caufes fhew their Ef- 
ficacy, chiefly in the Generation, or Feetation of 
thofe Seeds; as Flax-Seed brought from Holland, 
and fown here, will bring as fine fi lax as there; but 
the very next Generation of it coarfer, and fo dege- 
nerating gradually, after two or three Defcents, be- 
comes no better than the common ordinary Sort ; 
yet its Food is the fame, when the Flax is fine, as 
when ’tis coarfe. | | 

And fo it is when Individuals of Wheat are chang- 
ed ; fo Silk-Worms, hatch’d and bred in France, of 
Eggsor Sced, brought from Ita/y, will make as fine 
Silk as the Italian ; but the Eggs of thefe laid in 
France, and their Iffue, will make no better Silk 
than the French ; tho’ their Food be from Leaves 
of the fame Mulberry Trees, when they make jive 
Silk and coarfe; therefore ‘tis from the Climate, 
where the Eggs are impregnated, not where they 
-have their Incubation, or Food when hatch’d, and 
fedto their Lives-End, that this Difference happens. 

‘Common Barley fown once in the burning Sand, 
at Patuey in Wilt/bire, will, for many Years alter, if 
fown on indifferent warm Ground, be ripe two or 
three Weeks fooner than any other, which has ne- 
ver been impregnate at Patuey: But iffown a De- 

gree farther North, oncold, clayey Land, will, in 
two or three Years, /ofé this Quality, and become 
~as late ripe as any other. 
Indeed, Patney is far from improving the Species 
of Barley, except we think it improved by becom- 
ing mare weak and tender, and fhorterelived 3 gir 
1 2 a 
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laft mention’d Quality fits it for fuch Countries, 
where the Summers are too fhort for other Barley to 
ripen. 

The Grains, or Seeds of Vegetables, are their Eggs, 
and the Individual Plants, immediately proceeding 
from them, have not only the Virtues they received 
in Embryo (or rather in Plavtulis) but the Difea/es 
alfo; for when {fmutty Wheat is fown, unlefs the 


Year prove very favourable, the Crop will be fmut- 


ty ; which is an evident ‘Voken of Mala Stamina. 
The fmutty Grains will not grow, for they turn 
toa black Powder,, but when fome of thefe arein a 


Crop, then, to be fure, many of the reft are infec-- 


ted; andthe Difeafe will thew it felf in the next Ge- 
neration, or Defcent of it ; if the Year whercin ’tis 
planted, prove a wet one. 

Weeds, and their Seed, in the Fields where they 
grow naturally, for Time immemorial, come to as 

reat Perfection as ever, without Change of Soil. 

Thefe Weeds,’ with Acorns, and other Matts, 
Crabs, Sloes, Hips, and Haws, are thought to have 
been, originally, the only natural Product of our 
Climate ; therefore, other Plants being Exoticks, 
many of them, as to their Individuals, require Cul- 
ture, and Change of Soil, without which they are 
liable, more or lefs, to degenerate. 

But to fay, that the Soil can caufe Wheat to de- 
generate into Rye, or convert Rye into Wheat, is 
what reflects upon the Credit of Laurembergius : 
*Tis as eafy to believe, that a Horfe, by feeding in 
a certain Pafture, will degenerate into a Bull, and 


in other Pafture revert to a Horfe again ; thefe are — 


{carce of more different Species than Wheat and Rye 
are: Ifthe different Soil of Wittemberg, and Thurin= 
gia, Change one Species, they may che other. 


CHAP. 
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HE Method of plowing Land up into 

Ridges, is a particular fort of Tillage; the 

chiet Ufe of which is the Alteration ir 

makes in the Degrees of Heat and Moif- 

turc, being two of the grand Requifites of Vegeta- 

tion 5 tor very different Degrees of thefe are necctlary 
to different Species of Vegetables. 

Thofe Vegetables commonly fown in our Fields, 
require a middle Degree of both, not being able to 
live on the Sidesof perpendicular Walls in hot Coun- 
tries, nor under Water in cold ones, neither are 
they amphibious, but muft have a Surface of Earth 
not cover’d, nor much foak’d with Water, which 
deprives them of their neceflary Degree of Heat, 
and caufes them to languith. The Symptoms of their 
Difeafe are a pale or yellow Colour in their Leaves, 
and a Ceffation of Growth, and Death enfues as fure 
as from a Dropfy. : 

The only Remedy to prevent this Difeafe in 
Plants, is to lay fuch wet Land up into Ridges, that 
the Water may run off into the Furrows, and be 
convey’d by Ditches or Drains into fome River. 

__ The more a Soil is fill’d with Water, the lefs 
Heat it will have. “7 : 

‘The two forts of Land moft liable to be over-glut= 
ted with Water, are Hills whereof the Upper-Stra- 
tum (or Staple) is Mould lying upon a Secoud Stra- 
tum of Clay. 

And generally all ftrong deep Land. 

rlills are made wet and fpewy by the Rain-water 
which falls thereon, and foaks into themas into other 
Land ; bur being ftopp’d by the Clay lying next 
the Surface or Staple, cannot enter the Clay 3 and 

for 
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for want of Entrance, fpreads it felf upon it; and 
as Water naturally tends downwards, it is by the 
incumbent Mould partly ftopp’d inits Defcent,ffrom 
the upper, towards the lower fide of an Hill; and 
being follow’d and prefs’d on by more Water from 
above, is forced to rife up into the Mould lying up~ 
on it, which it fills as a Ciftern does a Fountain (or 

ette @’Eau). The Land of fuch a Hill is not the 
lefs wet or {pewy for being laid upin Ridges, if they 
be made from the higher to the lower part of the 
Field ; forthe Force of the Water’s Weight con- 
tinued, will raife it fo, as to caufe it to iffue out at 
the very Tops of thofe Ridges: The Earth be- 
comes a fort of Pap or Batter, and being like a 
Quagmire, in going over it, the Feet of Men and 
Cattle fink in ’till they come to the Clay ; the up- 
per Mould is near the Condition of the Chaos Infia- 
bilis Terra. 

There are two Methods of Draining fuch a wet 
Hill : The one is to dig many Trenches crofs the 
Hill Horizontally, and either fill them up with 
Stones loofe or Arch-wife, through which the War: 
ter, when it foaks into the Trenches, may run off at: 
one or both Ends of them into fome Ditch which: 
is lower, and carries it away : Then they cover the: 
‘Trenches with Mould, and plow over them as in 
‘dry level Ground. 

This Method has been found effectual for a Time, , 
but not of long Continuance ; for the Trenches ares 
apt to be ftopp’d up, and then the Springs break : 
out again as before: Befides, this is a very charge-: 
able Work, and in many Places, the Expence of it: 
may almoft equal the Purchafe of the Land. 

‘Therefore, ’tis a better Method to plow the Rid=- 
ges crofs the Hill, almoft horizontally, that theirs 
parting Farrows lying open, may each ferve as ai 
Drain to the Ridge next below it; for when the: 

Plows 
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Plow has made the Bottom of thefe Horizontal Fur- 
rows a few Inches deeper than the Surface of the 
Clay, the Water willrun to their Ends, very {e- 
curely, without rifing into the Mould, provided no 
part of the Furrows be lower than their Ends. 

Thefe parting Furrows, and their Ridges, mutt 
be mademore or lefs oblique, according tothe Form 
and Declivity of the Hill; but the more Horizon- 
tal they are, the fooner the Rain-Water will run 
off the Lands; for in that Cafe it will run to the 
Furrows, and reach them at right Angles, which it 
will not do when the Ridges (or Lands) are ob- 
lique ; and therefore the Water’s Courfe crofs the 
Lands will be longer. Every one of thefe Hori- 
zontal ‘Trenches, receives all the Water from the 
Rills or little Gutters wherein the Water runs be~ 
twixt the Mould and the Clay; thefe are all cut off 
by the ‘Trenches, which receive the Water at their 
upper Sides, and carry it away, as the Trunks of 
Lead plac’d under the Eaves of a Houfe do carry 
away the Rain-Water. 

If there were no other Manner of plowing Ridges 
on the Sides. of Hills than what is commonly prac- 
tifed on the Plains, this Method of leaving open 
Furrows (or Drains on Declivities) would be im- 
practicable ; becaufe the Plow could not turn up 
the Furrows againft the Hill and againft the Ridge 
alfo, from the lower Side of it: But the ecafy Re- 
medy againft that Inconvenience, is to plow fuch 
Ridges: in Pairs, without throwing any Facth into 
the ‘Trenches, and then the Ridges will be plain a- 
top, and the Rain-Water will run fpeedily down- 
ward to the next Trench, and thence to the Head- 
‘Land, and fo out of the Field. Thefe Trenches 
will be made, as well as kept, always open by this 
plowing in Pairs, and is abundantly more eafy than 
the Way of plowing Ridges fingly. This plowing 


In 
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in Pairs prevents alfo another Inconveniency which 
would otherwife happen to thefe Horizontal Rid- 
ees; and that is, they being higheft in the Middle, 
the Rain-Water could not run irecly from the up- 
per Half of a Ridge towards the next Furrow be- 
low it, but would be apt to fink in there, and foak 
through the Ridge 5 but when Ridges lie in Pairs, 
the Water will run off from a whole Ridge, as welt 
as off the lower Half of a Ridge that is plow’d fing- 
ly, -and highcft in the Middle. 

Note, "That every Time of plowing, the Pairs 
muft be changed, fo that the F urrow, which had 
two (Lands or) Ridges turned towards it one time, 
muft have two turn’d from it the next time : This 
Method keeps the Surfaces of all the Ridges (or 
Lands) pretty near even (1). 

Farmers are at more ‘Trouble and Pains to drown 
fuch Land (it being common to break their Horfes 
Wind in plowing up Hill) than they would be at, 
if they laid their Ridges in the abovefaid’ Manner, 
which would effectually make them dry. Many 
Hundred Acres of good Ground are fpoiled; and 
many a good Horte, in plowing againft the Hill, 
and againft all Reafon, Demonftration, and Experi- 
ence too, which might be learned even fromthe Iri/h, 
who drain their Bogs and make them fruitful, whilft 
fome Englifh beftow much Labour to drown and 


make barren many oftheir Hills, which would more | 


eafily be made dry and fertile. 
I have obferved, that thofe Places of fuch a Hill, 
when plowed with the Defcent, were the wettetft, 


and never produced any thing that was fown on 


(1) Note, Thiscannot be done ona Hill, whofe Declivity is 
fo great, that the Plow is nor able to turn a Furrow againft 
it. Butin this Cafe, perhaps, ic may be fufficient-to plow the 


Ridges obliquely, enough for the Furrow to be turned both © 


Ways. 
them, 
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them, became the very richeft, when made dry by 
plowing crofs the Defcent. ‘This fhews that Water 
does not impoverifh Land,but the contrary ; though, 
whilft it ftands thereon, it prevents the Heat which 
is neceflary to the Produétion of moft Sorts of Vege- 
tables > And where it runs fwiftly, it carries much 
“Earth away with it; where it runs flowly, it depo- 
fites, and leaves much behind it. | 
Though, in all Places where this Way of making 

the Ridges crofs the Defcent of Hills is praétifed, 
the Land becomes dry, yet very few Farmers will 
alter their old Method; no, not even totry the 
Experiment ; but ftill complain their Ground is fo 
wet and {fpewy, that it brings them little or no Pro- 
fir ; and if the Year prove moift, they are great Lo- 
fers by fowing it (1). 
__ The Benefit of laying up ftrong deep Land into 
Ridges, is very great ;_ tho’ there be no Springs in 
it, as are in the Hills aforementioned. 

__ This Land, when it lies flat, and is plowed in the 
Virgilian Manner, fometimes one way, fometimes the 
‘other, by crofs plowing, retains the Rain-Water a 
long time foaking into ir; by that Misfortune, the 
Plow is kept out two or three Weeks longer than if 
the fame were in round Ridges 3 nay, fomcetimes its 
Flatnefs keeps it from drying till the Seafon of 
plowing, and even of fowing too, be loft. 


+ eae 


(1) Remember, in making Ridges of all Sorte, and of what- 
foever Figure the Piece is, that no Ridge ought to have any 
‘more Furrows at one End, than at the other End ; for if there 
be, the Plow muft be turned in the Middle of the Piece. which 
willcaufe the Land to be trodden by the Horfes ; but if each 
End have an equal Number of Furrows, the Horfes,in turning, 
will tread only upon the Head-Lands, which may be plowed af- 
cerwards; or ifdefign’d to be Horfe-Hoed, the Head-Lands 
#hould be narrow; and not plowed atall. uF 


M m | The 
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The Reafons commonly given againft fuch Rid- 
ges, are thefe following. | arises . 


I. They prevent the fancied Benefit of Crofs-Plowing.” 

TI. Farmers think they Iofe part of their Ground, by 
leaving more Furrows betwixt Ridges, than when 
they lay their Land flat, where the Lands are 
made much larger than round Ridges can conve= 
niently bes Aud becaufe, alfo, the Furrows be- 
twixt Ridges muft be broader, andlie open, vut 
the other they fill up by the Harrows. 


The firft of thefe I have already anfwered elfe-: 
where, by fhewing, that Crofs-plowing is oftner: 
injurious than bencficial. - 

The Second, I thall fufficiently confute, if I can: 
make appear that no Ground js loft, but much may 
be gained by Ridges. . 

What I mean by gaining of Ground, is the in-- 
creafing of the Eiarth’s Surface ; for if flat Piece be: 
eee up into Ridges, and if in each fixteen Foot: 

readth, there be an empty Furrow of two Foot 3, 
and yet by the Heighth and Roundnefs of the Rid-- 
ges, they have eighteen Foot of Surface, capable off 
producing Corn equally to eighteen Feet, whilft the: 
Piece was flat, there will be one eighth part of pro-- 
fitable Ground, or Surface, gain’d more than it had! 
when level; and this, I believe, Experience willl 
prove, ifthe Thing were well cxamined into. , 

But againft this Increafe of profitable Ground, there: 
is an Objection, which I muft not call a frivolouss 
one, in refpect to the Authors who bring it; yet,, 
t hope, the Defire of finding the Truth, will jufti-- 
fy me to examine it, and the Arguments brought to? 
fuftain it. | : 

This Opinion of theirs is founded upon their No+- 
tion (which, I think, very erroneous) of the Per-- 
pendicular Growth of Vegetables, and is, by ve 

raga 
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Bradley, fet in its beft Light, in his /o/. 1. Page 8. 
u/que ad Page 13. and in his Cuts reprefenting three 
Hills ; but his Arguments feem to be fuch, as all 
Arguments are, which pretend to prove a Thing to 
be what itis not,.viz. Sophiftical ones... | 

_ The Hypothefis he endeavours to prove, isin 
Page 8.thus; ‘A Hill. may contain four. equal 
© Sides, -which meet in a Point at the Topi;-but the 
“ Contents of thefe four Sides,can. produce, no, more, 
“either of Grain or Trees, than the plain Ground, 
_ “upon whieh the Hill ftands, .or has its Bafe 5. and 
“yet, by the Meafure of the Sides, we find. twice 
* the Number; of Acres, Roods, and Poles, :-which 
“ meafures.in the Bafe, or Ground Plat; and-there= 
‘ fore, Page 9. Hills are worth no more than. Half 
“their Superficial Meafure; #.¢ two Acres upon 
“the Side of the Hill to. pay as much as one upon 
‘the Plain, provided the Soil of:-both is equally 
“wich. rt ee Ci «544 | 

To prove.it, he gives an Example in Fig. II. of 
Buildings upon a Hill; fhewing, that the two Sides 
of the Hill, will only bear the fame Number of 
Houfes, that may ftand in the Line at the Bafe. 

This is foreign to the Queftion, of how much 
Grain, or how many Trees, the Hill will produce. 
For Vegetables being.fed by the, Earth, require much 
more of its Surface to nourifh them, than is necef= 
fary for them to ftand on 3 but Buildings require 
no more of the Surface but Room to ftand on: 
Therefore, no fuch Argument, taken from-Build- 
ings, can be applicd to: Vegetables. _ 

This Argument of Mr. Bradley’s, gives no more 
Satisfaction to the Queftion, about producing of 
Vegetables, than a. Grazier. would do, being asked, 
how many Oxen a certain Pafture Ground would 
maintain, if he fhould anfwer, by fatisfying you 

: . Mm 2 with 


268 Of RIDGES. Car. XVIUIE 
with the Number of Churches which might ftand 
thereon. 

The like Anfwer, in Effect, may be given to the 
Argument in Fig. LV. of the Pales, only he has for 
got to fhew, that to mound over the Hill would re 
quire double the Rails, or double the Hedge-wood 


(except Stakes) asto mound the Bafe; if it did 


not, the Hill would be yet of the more Value, be- 


caufe thereon more Surface might be fenced in at. 


lefs Expence. Ba dag | | 
In: his Fig.'IF. he gives no good Reafon why the 
Hill fhould not bear twice the Number of ‘Trees as 
‘the: Bafe-can do; for thete ts as much Room fortwa 
Hundred Trees on the Hill, as for one Hundred 
on the’ Bafe, becaufe he allows the Surface to be 
double to that of the Bafe. He ought to meafure 
the Diftances of the Trees on the Hill, by a Line 
parallel to'the Surface they grow on, as well as he 
does the Diftances of thofe below. . 

And fappofe the Row at the Bafe, together with 
the Surface they grow on, were rais’d up, fo that it 
fhould become parallel to Half the Row on the Hill, 
would not-the ‘Trees in the Bafe Row be twice as 
near to one another as the Trees in the Hill Row 
are-? And fuppofe a Line had been ty’d from the 
‘Tops of all the lower Trees before the Row was fo 
rais’d up at one End, and then after the Situation 


of the Row was fo alter’d, if by this Line the Trees | 


fhould be pull’d from being perpendicular to the 
Surface they grow on, and made to ftand oblique to 
that, and perpendicular to the Horizon, as the up- 


per Trees are, would the Diftances of the Trees | 


trom one another ‘be alter’d by this Change of Pof- 
ture? No, for-their Bottoms would be at the fame 
Diftarices, becaufe not removed ; and their ‘Tops, 


becaufe the fame Line holds them, at the fame Dif- » 


tances im both Poftures. - - 


My. 
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_ Mr. Bradley’s Lines, drawn from the Trees below, 
which are one Perch afunder, makes the two Rows 
of Trees, falfely, teem to be at equal Diftances, 
becaufe thefe Lines are parallel to each other: 
But this is a Deceit ; for, in Truth, the Diftances 
of the Trees are not meafured by the Diftances of 
thofe Lines, but by the extream Points at the Ends 
of the Lines; (1) and thofe two Points above,where 
the Lines cut the Row obliquely, and at unequal 
“Angles, are twice as far afunder as the endmoft or 
extream Points below are, where the Lines cut the 
Row at right Angles. Hence may be inferr’d, that 
there is Room for twice as many ‘Trees to grow on 
the Hill as on the Bafe, and twice as much Grain 
for the fame Reafon, and becaufe there is twice the 
Surface for the Roots to fpread in. And fince Mr. 
Bradley allows the Hill to contain two Perches to 
‘one of the Bafe, and the Soil of both to be of equal 
Goodnefs, and yet, affirms, that the two can pro- 
duce no more of Grain or Trees, than the one Perch 
can 5 I cannot fee, why it fhould not be as reafona- 
ble to fay, ‘That two Quarters of Oats will main- 
tain a Horfe no longer, nor better, than one Quar- 
ter of Oats, of equal Goodnefs, will do. . 
in Page 13. He concludes thus : * That Hills in 
“their Meafure, contain only as much profitable 
* Land as the Plain or Plat of Ground they ftand up- 
‘on; and asa Proof of that, all Vegetables or Plants 
* have an erect Method of Growth. 
This Proof of Mr. Bradley’s is founded upon an - 
Argument which has no Confequence, unlefs it were 
firft proved, that the Surface of Earth could pro- 
duce and maintain as many Vegetables or Plants as 
could ftand thereon in an erect Pofture ; which Sup- 


(1) Thefe upper Trees are meafured by the unequal Length 


of the Lines, not by their parallel Diftance, as the lower Trees 
are , therefore his Mcafure is a Quibble. 
poli- 
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pofition is as impoflible, as that Halfan Acre fhould 

roduce and maintain a Hecatomb, without Mr, 
Bradley’s teaching Oxen to live upon Air for their 
Food, as he thinks Van Helmont's ‘Tree did. 

All expert Husbaridmen muft needs be convinced, 
that the greateft Crop of Vegetables that ever grew, 
might ftand in an erect Pofture, upon a twentieth 
(and I may fay the hundredth) part of the Surface 
that produced it; therefore there muft be nineteen 

arts for the Roots to fpread) unoccupied by the 
Pp aake Steiise OF TAL Se ee ads we 

“And tho’ it be true, that a Hill will fupport no 
more of thefe (than its Bafe) when placed in an e= 
rect Pofture clofe together, asin a Sheaf; yet this 
clofe Pofition is only proper for them when they are 
dead, and require no more Nourifhment than Hou- 
fes and Pales do, and confequently require no Room 
but to ftand on. ‘Therefore, this Argument of Mr. 
Bradley’s muft not be admitted in VegetativeGrowth, 
where there is always required. nineteen times more 
Room in the Surface, for the Ufe of the Roots, 
than what the Stems, ‘Trunks, or Stalks, do pofiefs 
upon it: And the more Room there ‘is re the 
Roots, the greater Number of Plants may be. pro- 
duced. | | vi ; 

Neither can I admit, that all Vegetables or Plants 
have an ercét Method of Growth 3; becaufe the con- 
trary is feen in Chamomile, and divers other Veges | 
tables, which have an Horizontal Method of Growth, , 

But what is more material to this Purpofe, to be: 
obferved, is, that all Vegetables have Horizontal. 

Roots, and Roots parallel to the Earth’s Surface: 
or Superficies;_ and unlefs thofe Roots have a fuffi- - 
: cientSuperficies of Earth to range in,forNourifhment : 
of a Plant, the Stem and Branches cannot profper,, 
whatever be their Method. of Growth above the: 
Earth ; and ifthere be not a due Quantity of F oo 

* ae or 
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for the Roots, within the Earth, a very little Space 
may contain the external parts of Vegetables upon it. 
~ From what has been faid, I think, we may con- 
clude, that Mr. Bradley’s Hill may produce more 
Vegetables than the Bafe whereon it ftands, and there- 
fore it is of more Value than half its fuperficial Méa- 
fure, 7.e. Two Acres on the Hill is‘ worch more 
than one Acre on the Plain, the Soil being equally 
rich, as he allows it to be, itt his Cafe. 
Now, indeed, whether Mr. Bradley might not 

offibly be deceived in his Opinion, of the equal 
Richaets of his Hill and his Plain, T will not dif- 
pute; I willonly fay this, that ’tis generally other- 
wife. But where a Plain is plow’d up into modé- 
rate Ridges, their Heighth being in Proportion to 
the Depth of the Staple, below which the Plow muft 
take nothing into the Ridges, the Soil is equally 
rich, whether it be plowed plain or ridged up. And ° 
as the Surface is in the Ridges increafed, there is no~ 
thing, in all Mr. Bradley’s Arguments, that fhews, 
why that incréafed Surface fhould not produce more 
Vegetables than the fame Earth could do whilft it was 
level. } 

"There are other Reafons why it fhould produce 
more when Ridged, befides the Increafe of Surface ; 
aS, | 


I. "Yis then more free from the Injuries of too much 
Water. 
Il. *Iis better proteted againft cola Winds 5 becaufe 
thé Ridges are a Shelter to one another. 

UML. Ifthe Surface be much exhaujted, by too frequent 
Sowing, the Ridges may be made juft where 
the Furrows were, and then the Surface will 
be intirely changed. 
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The following general Rules ought to be obferv- 

ed about Ridges, viz. : 

That as to their Heighth, Regard muft be had to 
‘the Nature of the Soil, in its difficult Admiffion of 
Water; for the greater that is, the greater Decli- 
vities the Ridges fhould have ; and then, if the Soil 
be not deep, they fhould generally be made the nar- 
yower. 

There is one Thing which Mr. Bradley takes no 
Notice of, viz. That no more of the Rain, or other 
Benefits of the Atmofphere, which defcend perpen- 
dicularly, can fall on a Hill, or on a Ridge, than 
what would fall on the Bafe, orGround Plot. Bur, 
’tis probable, that more of the fine Vapour, which 
fwims in the Current of the Air horizontally, docs 
{lrike and break againft thofe Eminences,and fo make 
an Equivalent ; (1) except that it runs off morc 
_ quickly. | 

Notwithftanding all I haye here faid, in behalf of 
‘Ridges, I muft confefs, that for my Hocing-Husban- 
ary, Ufhould prefer Land that is naturally dry e- 
nough, without a Neceflity of being laid up in any 
Yarger or higher Ridges than what may contain fix 
Feet in Breadth, that Size being the largeft that 1S 
proper for the regular Operation of the Hor/e~Hoe ; 
whether the Rows be double, treble, or quadruple. — 


(1) But though Ridges do alrer or increafe the Surface, the | 
Quantity of Soil or Earth remaining the fame as on the Level, 
and of no greater Depth than can be Tilled, it may produce | 
equal: Crops of Corn with the Level,and no more; except from 
the Advantage the Ridges may give it in lying drier. 


2 


CHAP, 
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CHAP, XIX. | 


Of Differences Jetmeen the Old and the 
:? New Husbandry. 


N order to make a Comparifon between the 
Hoeing Husbandry, and the Old Way, there are 
four ‘Things ; whereof the Differences ought 
to be very well confidered. 3 


I. The Expence 

II. The Goodue/s é of a Crop, 

Til. Lhe Certainty -~ 

IV. Lhe Condition in which the Land is left afe 
ter a Crop. 


The Profit or Lofs arifing from Land, is not to 
be computed, only, from the Value of the Crop it 
produces; but from its Value after ail Expences 
of Seed, ‘Tillage, éc. are deducted. z 

Thus when an Acre brings a Crop worth four 
Pounds, and the Expences thereof amount to frve 
Pounds, the Owner’s Lofs is ove Pound ; and when 
an Acre brings a Crop which yields thirty Shillings, 
and the Expence amounts to no more than fey Shil= 
lings, the cs receives one Pound clear Profit 
from this Acre’s very {mall Crop, as the other lofes 
ene Pound by his greater Crop. 

The ufual Expences of an Acre of Wheat, fown in the 
Old Husbandry, nv the Country where I live, is, in 
Soe Places, fortwo Bufbels and a half of Seed; in other 
Places four Bufoels and a half, the leaft of the/e Quan- 
tities at three Shillings per Bujbel, betug the prefeut 
Price, is {even Shillings avd Six-pence. For three 
Plowings, Harrowing, and Sowing, lixteen Shillings; 
ot Noa But 
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but if plow’d four times, which is better, one Pound. 
For thirtyLead of Dung,to a Statute Acreis two Pounds 
five Shillings. For Carriage of the Dung, according 
tothe Diftance, from two Shillings to Six-pence the 
Load; one Shilling being the Price moft common, is 
one Pound ten Shillings. The Price for Weeding is 
very uncertain, tt has fometimes cofi twelve Shillings, 
fometimes two Shillings per Acre. 7 


ee en Se 

In Seed and Tillage, nothing can be abat- 

edofe = - = ~ ~ 
For the Weeding, one Year with another, 

is more than -‘\ = - - 00 02 00 
For the Rent of the Year's Fallow - 00 10 00 
For the Dung ; ’tis in fome Places a little 

cheaper, neither do they always lay on 

quite fo much ; therefore abating 155. 

in that Article, we may well fet Dung 

and Carviage at. = -  - 02 10 00: 
Reaping commonly 5s. fometimes lefs -  0O 04 06 


of 03 06 


Total 04. 10 CO- 


Folding of Land with Sheep is reckon’d abundautly| 
cheaper than Cart-Dung , but this is to be queftioned,, 
becaufe much Land mut lie flill for keeping a Flock ( una 
lefs there be Downs) and for their whole Year’s Keepon 
ing, with both Grafs and Hay, there are but threes 
Months of the twelve wherein thePold is of any con(iden 
rable Value; this makes the Price of their Manuret 
auadruple to what it would be, if equally good all thee 
Year, like Cart-Dung: and Folding Sheep yield littlee 
Profit, befides their Dung; because the Wool of a Flock, 
except it be a large one, will fcarce pay the Shepherds 
and the Shearers. But there is another Thing yety, 
which moreenbances the ‘Price of Sheep-Dung, ands 
that is the dunging the Land with their Bodies, when 

"7 | ee | they) 
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they all die of the Rot, which happens too frequently in 
many Places. and thew the whole Crop of Corn muft 
g0 to purchale another Flock, which may have the fame 
Late the enfising Year, if the Summer prove wet: And 
fo nay the Harmer be ferved for feveral more facceffive 
Years, unlefs he fhould break, and another take bis 
Place, or that dry Summer come in Time to prevent ite 
To avoid this Misfortune he would be glad to purchase 
Cart-Dung at the higheft Price, for fupplying the Place 
of his Fold; but ’tis only near Cities, and great Towts, 
that a fufficient Quantity can be procured. 

But, fuppofing the Price of Dunging to be only two 
“Pounds ten Shillings, and the general expence of an A» 
eve of Wheat, when fown, at three Shillings per Bufbel, 
to be four Pounds ten Shillings, with the Year’s Rent 
of the Fallow. 

- The Expences of planting an Acre of Wheat in - 
the Hoeing Husbandry, is three Pecks (1) of Seed, at 
three Shillings per Buthel, is two Shillings and three 
Pence. Vhe whole Tillage, if done by Horfes, 
would be eight Shillings ; becaufe our two Plowings 
and fix Hoeings, (2) are equal to two Stirrings, the 
common Price whereof is four Shillings each 3 but 
this we diminith half, when done by Oxen kept on 
St. Foin, in this manner, viz. Land, worth thirty 
‘Shillings Rent, drill’d with St. Foin, will well:main- 
tain an Ox a Year, (3) and fometimes Hay will be 
left to pay for the making ; we cannot therefore al- 


ERIS S SB TELE Reta 22 LBs LEAT SEES a a 
(1) Sometimes half a Bufhel 4s the moft juft Quantity of Seed 
to drill on an Acre. | Ae tes 
(2) But we fometimes plow our Six-Foot Ridges before 
Drilling, at five or fix Furrows, which is a Furrow or two 
‘tore than I have reckoned: But we do not always Hoe fix 
~ ‘times afterwards, Eee | 
(3) Oran Ox may be well kept nine Months, with an Acre 
of indifferent Horfe-hoed Turneps; and if we value them only 
at the Expence and Rent of the Land, this will be a yet chea- 
per VY ay of maintaining Oxen. 
Noa 2 low 
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low more than one Shilling a Week for his Work, 
beeaufe his Keeping eomes but to Seven-pence a 
Week round the Year. 

In plain plowing, fix, Foot contains eight Fur- 
rows ; but we plow a fix-Foot Ridge at four Fur-~ 
rows, becaufe in this there are two Purrows co- 
ver’d in the Middle of it,and one oneach Side of it lies 
open. Now, what we call one Hoeing, is only two 
Furrows of this Ridge, which ts equal to a fourth 
part of one plain plowing ; fo that the Hoeing of 
four Acres requires an equal Number of Furrows 
with one Acre, that is plow’d plain, and equal time 
to do it in(except that the Land that ts kept in Hoe- 
ing, works much eafier than that which ts not). 

Allthe Tillage we ever beftow upon a Crop of 
Wheat, that follows a Hoed Crop, is equal to eight 
Hoeings, two of which may require four Oxen each, 
one of them three Oxen, and the other five Hoeings 
two Oxen each. However allow three Oxen to each 
fingle Hoeing, taking them all one with another, 
which is three Oxen more than it comes to in the 
whole. . 


_ Begin at five in the Morning; and in about fix 


Hours you may Hoe three Acres, being equal in 
Furrows to three Rood, 7. ¢. three Quarters of an 
Acre. Then turn the Oxen to Grafs, and after ref- 
ting, eating, and drinking two Hours and a half, with 
another fet of Oxen begin Hoeing again 5 and by, 
or before half an Hour after Seven at Night, ano- 
ther Jike Quantity may be Hoed. ‘Thefe are the 
Hours the Statute has appointed all Labourers to 
work, during the Summer Half-year. 


To Hoe thefe fix Acres a Day, each fet of Oxen 


draw the Plow only eight Miles and a Quarter, which 
they may very well do in five Hours; and then the 
Holder and Driver will be at their Work of plow- 


ing 
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ing ten Hours, and will have four Hours and a half 
tower, &r. 

The Expence then of Hoeing fix Acres ina Day, 
in this manner, may be accounted ; at ove Shilling 
the Man that holds the Plow, Six-pence the Boy that 
drives the Plow, ove Shilling for the fix Oxen, and 
Six-pence for keeping the ‘Tackle in Repair. The 
whole Sum for Hoeing thefe fix Acres is three Shil- 
lings, being Six-pence per Acre (1), (2). | 
~ "They who follow the O/d Husbandry cannot keep 
Oxen fo cheap,becaufe they can do nothing without 
the Fold, and Store-Sheep will fpoil the St. Foin. 
‘They may almoft as well keep Foxes and Geefe to- 
gether, as Store- Sheep and good St. Foin. Befides, 
the fowed St. Foin coft ten times as much the plant- 
ing as drill’d St. Foin does, and muft be frequently 
manured, or elfe it will foon decay ; efpecially up- 
on all forts of chalky Land, whereon ’tis moft com- 
monly fown. 

The Expence of Drilling cannot be much, for as 
we can Hoe fix Acres a Day, at two Furrows on 
each fix-Foot Ridge, fo may we Drill twenty-four 
Acres a Day, with a Drill that plants two of thofe © 
Ridges at once ; and this we may reckon a Penny 
Half-penny an Acre. But becaufe we find it lefs 
Trouble to drill fingle Ridges, we will fet th 
Drilling, at moft, at Six-pence per Acre. . 

As every fucceflive Crop (if well managed) is more 
free from Weeds than the preceding Crop; I will 


(1) But where there is not the Convenience of keeping 
Oxen, the Hiring Price of Hoeing with Horfes, is one Shilling 
each Time. _ 

(2.) Whena Roller is ufed, which is lefs than a Hoeing, be- 
caufe one Perfon to lead is enough, and that may be a Boy; 
and once inan Interval may fuffice, then ’tis lefs Labour than 
half a Hoeing; and for this we may well abate one Hoeing of 


the eight. 
fer 
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fet it all together at Six-pence (1) an Acre for Weed= 
ing. i | 
g i or a Boy or a Woman to follow the Hoe-Plow,to 
uncaver the young Wheat, when any Clodsor Earth 
happen to fall on it, which Trouble is feldom ne- 
ceflary above once (2) to a Crop, Two-pence an A- 
ete. One Penny is too much for Brine and Lime for 
an Acre. | : . | 
Reaping this Wheat is not worth above half as 
much asthe Reaping of a fown Crop of equal Value; 
—Dbecaufe the Drill’d ftanding upon about a fixth part 
of the Ground, a Reaper may - cut almoft as’ much 
of the Row at one Stroke, as he could at fix, if the 
fame ftood difperfed all over the Ground, as the 
fowed does. And becaufe he who reaps fowed 
‘Wheat, muft reapthe Weeds along with the Wheat; 
but the drill’d has no Weeds; and befides, there 
-goes a greater Quantity of Straw, and more Sheaves, 
to a Bufhel ofthe fowed, than of the drilled. And 
fince fome Hundred Acres of drilled Wheat has 
been reaped at two Shillings and Six-pence per Acre, 
‘L will count that to be the Price. 


_ (2) This is when the Land has been well cleanfed of Weeds 
in the preceding Crop; or Fallow, or both. 

(2) But this.Expence being fo fmall, *tis better that a Per- 
fon fhould follow at every Hoeing where we fufpect that anv | 
Damage may happen from any Earth’s falling en, or prefling | 
‘too hard againft fome of the Plants, . | 


Fhe 
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The whole Expence of an Acre of Dril?’d Wheat. 


Los. de 

For Seed ~ hank tuhstytie ts ©0 02 03 
Si Tillage ~ - + 60 04 6d 
or Drilling > - - + 60 00 06 
For Weeding ~ ~ - 0000 06 
For Uncovering ” - = 00 0O O2 
For Brine and Lime ~ ~ OO 0O OF 
For Reaping ~ - = 00 02 06 


‘Total co 10 00 


ee he Expence ofan Acre of Sow’d Wheat 


is s - - 04 00 00 
To which muft be added, for the Year’s 
Rent ofthe Fallow = «- = §©0 10 6O 


: Total 04 10 00 
If I have reckon’d the Expence of the Drilled at 
the loweft Price, to. bring it to an even Sum, I have 
alfo abated in the other more than the whole Ex- 
pence of the Drilled amounts unto. | | 
And thus the Expence of a Drilled Crop of Wheat 
is but the ninth part of the E.xpence of a Crop Sown 
inthe common Manner. .- > : 
_ *Tis alfo fome Advantage, that lefs Stock is. re- 
quired where no Store-Sheep are ufed. 


Il. Of the different Goodne/s of a Crop. 


The Goodnefs of a Crop confifts in the Quality 
of it, as well as the Quantity; and Wheat being the 
moft ufeful Grain, a Crop of this is better than a 
Crop of any other Corn, and the Hoed Wheat has 
larger Ears (andafuller Body) thaa fow’d Wheat. 
We can have more of it, becaufe the fame Land will — 


pro# 
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roduce it every every Year, andeven Land which, 
by the O/d Husbandry, | would not be made to bear 
Wheat at all: So that in many Places, the New Hu/- 
Landry can raife ‘Ten Acres of Wheat for One that 
the O/d can do ; becaufe where Land is poor, they 
fow but a Tenth part of it with Wheat. 

We do not pretend, that we have always greater 
Crops, or fo great as fome fown Crops are, efpeci- 
ally if thofe mention’d by Mr. Houghton, be not mif- 
taken. 

The greateft Produce I ever had from a fingle 
Yard in Length of a double Row, was eightcen 
Ounces; the Partition of this being fix Inches, and 
the Interval thirty Inches, was, by Computation, 
Ten Quarters (or Eighty Bufhels) to an Acre. 

Thad alfo twenty Ounces toalike Yardof a ‘Third 
fucceflive Crop of Wheat ; but this being a treble 
Row, and the Partitions and Interval being wider, 
and fuppofed to be in all fix Foot, was computed 
to fix Quarters toan Acre, And if thefe Rows had 
been better order’d than they were, and the Earth 
richer and more pulveriz’d, more Stalks would have 
Tillered out, and more Ears would have attain’d 
their full Size,and have equall’d the beft, which mutt 
have made a much greater Crop than either of thefe 
were. 

But to compare the different Profit, we may pro- 
ceed thus: The Rent and Expence of a drill’d A- 
cre being ove Pound, and of a fow’d Acre five | 
Pounds; one Quarter of Corn produced by the | 
drill’d, bears an equal Proportion in Profit to the 
one Pound, as five Quarters produced by the other 
do tothe five Pounds. As fuppofe it be of Wheat, 
at two Shillings and Six-pence a Bufhel, there is neis 
ther Grain nor Lofsin the one nor the other Acre, 
though the former yield but One Quarter, and the 
other, Five} but if the drill’d Acre yield Two 

| Quars 
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Quarters, and the fow’d Acre Four Quarters at 
the fame Price, the drill’d brings the Farmer ove 
Pound clear Profit, and the fown, by its Four Quar- 
ters, brings the other ove Pound Lofs. Likewife, 
Suppofe the Drilling Farmer to have his five Pounds 
laid out on Five Acres of Wheat, and the other to 
have his five Pounds laid out on One dung’d Acre, 
then let the Wheat they produce be at what Price 
it will, if the Five Acres have an equal Crop to the 
One Acre, the Gain or Lofs muft be equal. But 
whén Wheat is Cheap, as we fay it is, when fold at 
_ Iwo and Six-pence a Bufhel, then if the Virgilian has 
Five Quarters on his Acre, he mutt fell it all to 

ay his Rent and Expence; but she other having 
F ive Quarters on each of his Five Acres, the Crop 
of One of them will pay the Rent and Expence of 
all his Five Acres, (1) and he may keep the re- 
maining ‘Twenty Quarters, ’till he can fell them at 
Jive Shillings a Buthel,which amounts to forty Pounds, 
wherewith he may be able to buy four of his five 
Aicres at twenty Years Purchafe, out of one Year’s 
Crop, whilft the Virgilian Farmer mutt be content 
to have only his Labour for his Travel; or if he 
pretends to keep his Wheat till he fells ic at five 
Shillings a Buthel, he commonly runs in Debt to his 
Neighbours, and in Arrear of his Rent; and if the 
Markets do not rife in time, or if his Crops fail in 
the Interim, his Landlord feizes on his Stock, and 
then he knows not how it may be fold, Actions are 


(1) Or fuppofe a drill’d Acre to produce no more than one 
Third of the fow’d Acre’s Crop, whofe Expence is fiye times 
as much as of the drill’d, ‘tis much more profitable, becaufe 2 
Third of Five Pounds,is One Pound Thirteen and Four Pence ; 
and a Fifth of the Rent and Expence being only One Pound, 
fuch drill’d Acte pays the Owner Phireeen and Four-pence more 
jae the other which brings a Crop treble to the 

rill'd. 


Oo brought 
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brought againft him, the Bailiffs and -Attornies pull 
him to Picces; and then the Virgilian Farmer is 
broke (1). 


II. The Certainty of a Crop. 


The Certainty of a Crop is much to be regarded, 
it being better to be fecure of a moderate Crop, than 
to have but a mere hazard ofa great one. ‘The Vir- 
gilian is often deceiv’d in his Expectation, when his 
Crop.at coming into Ear, is very big, as well as 
when ’tis in Danger of being too little. Our Hoe- 
ing Farmer is much lefs liable to the Hazard of ei- 
ther of thofe Extreams:; for when his Wheat is big, 
’tisnot apt to lodge or fall down, which Accident 
is ufually the utter Ruin of the other, he is free 
from the Canfes which make the Virgilian Crop too 
little. © [" 

A very effeétual Means to prevent the falling of 
a Crop of Wheat, is to plow the pulveriz’d Earth 
for Seed early, and when ’tis dry. The early Sea- 
fon alfo is more likely to be dry than the latter Sea- 
fon Is, q AE 

1. The Virgilian is commonly late in his fowing 5 be- 

caufe be can’t fallow his Ground early, for fear 
of killing the Couch, and other Grafs that main~ 
tains his folding Sheep, which are fo neceffary 

2. tobis Husbardry : And when’ tis fow'd late, if 

——— muft not be fow'd ary, for then the Winter might | 

3. kill the young Wheat. Neither can he at that 

‘time plow dry, and fow wet, becaufe he common-. 

ly fows under Farrow 3 that is, fows the Seed’ 
jurft, and plows it in as faft as "tis fown. Ef he 


_ (4) Tho’ only five Acres and one Acre be put, yet we may 
imagine them Two hundred and fifty, and Fifty to enrich the: 
one, or break the other Farmer. oS ee 


4e [ws 
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; 
4e 


Jows carly (as he may if he will) in light Land, 
be muft not fow dry, for fear the Poppies and 
other Weeds foould grow and dévour his Crop ; 
and if his Land be ftrong, let it be fown early, 
wet or dry (tho wet is worft) *tis apt to grow 
fo fiale and bard by the Spring, that his Crop is 
iu danger of flarving, unlefs the Land be very 
rich, or much dung’d, and they the Winter and 
Spring proving kind, it may not be in lefs dan- 
ger of being fo big as to fall down and be fpol'd. 


. Another thing is, that though be had no other 


impediment againft plowing dry, and fowing wet, 
“tis feldom.that he has time to do it ins for be 
muft plow all his Ground, which is eight Fur- 


. ‘rows in fix: Foot, and whilft it is wet, muft lie 


fill with his Plow. When be fows under Fur- 
row, be fears to plow deep, left he bury too 
much of his Seed, and if he plows (ballow, his 
Crop lofes the Benefit of deep Plowing, which is 
very great. When he fows upon Furrow (that 
‘is after tis plow’d) be muft barrow the Ground 
Jevel to cover the Seed, and that expofes the - 
Wheat the more to the cold Winds, and fuffers 
the Suow to be blown off it, and the Water to 
lie longer on it; all which are great Injuries 
to it. rice : 


Our Hoeing Husbandry is different in all the fore- 
mention’d Particulars, | | 


1. We can plow the two Furrows whereon the 
next Crop isto ftand, immediately after the prefent 
‘Crop is off. AE 

a. We have no ufe of the Fold, becaufe our 
Ground has annually a Crop growing onit, and it 
muft lie ftill a Year, if we would fold it, and that 
Crop would be loft; and all the Good the Fold 


'Oome-) could 
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€ould do to the Land, would be only to help to 
pulverize it for one fingle Crop; its Benefit not 
Etine to the fecond Year. And fo we fhould be 
certain of lofing one Crop for the very uncertain 
Hopes of procuring one the enfuing Year by the 
Fold; when ’tis manifeft by the adjoining Crops, 
that we can have a much better Crop every Year, 
without a Fold or any other Manure. 

~ 3. We can plow dry, and drill wet, without any 
manner of Inconyenience. 

| 4. He fears the Weeds will grow and deftroy his Crop 
MG hope they will grow, to the end we may deftroy 
them. | 

_ 5. We donot fear to plant our Wheat early, (fo 
that we plow dry) becaufe we can help the Hard- 
nefs or Stalenefs of the Land by Hocing. 

6. The two Furrows of every Ridge whereon 


the Rows are to be drill’d, we plow dry; and if 


the Weather prove wet before thefe are all finifh’d, 
we can plow the othertwo Furrows up to them, 
until it be dry enough to return to our plowing the 
firft two Furrows, and after finifhing them, let the 
Weather be wet or dry, we can plow the laft two 
Furrows. Wecan plow our two Furrows in the 
fourth part of the Time they can plow their eight, 
which they muft plow dry all of them, in every fix 
Foot; for they can’t plow part dry, and the reft 
when ’tis wet, as we can. 


4. We never plant our Seed under Furrow, but 


place it juft at the Depth which we judge moft pro- 
per, and that is pretty fhallow, about two Inches 
deep, and then there is no danger of burying it. 


8. We not only plow a deep Furrow, but alfo — 


plow to the Depth of two Furrows ; that is, we 
‘Trench-plow Hite the Land will allow it; and 
we have the greateft Convenience imaginable for do- 
ing this, becaufethere are two of our Futrows al- 

ie ways 
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ways lying open ; and two plow’d Furrows (that is 
one plow’d under another) are as much more ad- 
vantageous for the nourifhing a Crop, as two Bus 
fhels of Oats are better than one for nourifhing a 
Horfe. Or if the Staple of the Land be too thin or 
fhallow, we can help it by raifing the Ridges pren 
par’d for the Rows the higher above the Level. 

9. We alfo raife a high Ridge in the Middle 
of each Interval above the Wheat before Winter, to 
protect it from the cold Winds, and to prevent the 
Snow from being driven away by them, and the Fur- 
rows or Trenches, from whence the Earth of thefe 
Ridges is taken, ferve to drain off the Water from 
the Wheat, fo that it being drier, it muft be warmer 
than the harrow’d Wheat, which has neither Fur- 
rows to keep it dry, nor Ridges to fhelter it, as ¢- 
yery Row of ours has on both Sides of it. 


IV. The Condition in which the Landis left after 


‘The different Condition the Land is left in after a 

Crop, by the one and the other Husbandry, is not 
lefs confiderable than the different Profit of the 
Crop. 
A Piece of eleven Acres of a poor thin chalky 
Hill, was fown with Barley in the common manner, 
after a Hoed Crop of Wheat, and produced full five 
Quarters and a half to each Acre (reckoning the 
Tythe) which was much more than any Land in alt 
the Neighbourhood yielded the fame Year; though 
fome of it beforich, asthat one Acre is worth three 
Acres ofthis Land: And no Man living can remem=- 
ber that ever this produced above half fuch a Crop 
before, even when the beft of the common Manage- 
ment has been beftow’d upon it. 


A 
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A Field that is a fort of a Heath Ground, us’dto 
bring fuch poor Crops of Corn, that heretofore the 
Parfon carry’d away a whole Crop of Oats fromit, 
believing it had been only his Tythe. The betft 
Management that ever they did or could beftow up- 
on it, was tolet it reft two or three Years,and then 
fallow and dung it, and fow it with Wheat, next 
to that with Barley and Clover, and then let it rett 
again ; but I cannot hear of any good Crop that it 
ever produced by this or any other of their Methods 5 
*twas ftill reckon’d fo poor, that no body cared to 
rent it. They faid Dung and Labour were thrown a- 
way upon it; then immediately after two fown 


Crops of black Oats had been taken off it, the laft 


of which was fcearce worth the Mowing, it was put 
into the Hoeing Management, and when Three 
Hoed Crops (1) had been taken from it, it was 
fown with Barley, and brought a very good Crop, 
much better than ever it was known to yield be- 
fore; andthen a good Crop of Hoed Wheat fuc- 
ceeded the Barley, and then it was again fown with 
Barley, upon the Wheat Stubble; and that alfo was 
better than the Barley it ufed to produce. 


Now, all the Farmers of the Neighbourhood af- _ 


firm, that it is impoffible but that this muft be very 
rich Ground, becaufe they have feen it produce fix 


Crops in fix Years, without Dung or Fallow, and> 
never one of them fail. But, alas! this different | 


Reputation they give to the Land,does not at all be- 


long to it,but to the differentSorts of Husbandry ; for. 


the Nature of it cannot be alter’d but by that, the 
Crops being all carried off it, and nothing added to 


fupply the Subftance thofe Crops take from it, (ex- — 


cept what Mr. Evelyn calls) the Celeftial Influences, 


(1) Thefe Three Hoed Crops were of Turneps and Potatoes 
and 
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and that thefe are received by the Earth, in Pro- | 
portion to the Degrees of its Pulveration. | 

A Field was Drill’d with Barley after a Hoed 
Crop, and another adjoining to it on the fame Side 
of the fame poor Hill, and exaétly the fame Sort of 
Land, was drill’d with Barley alfo, part of it after 
the fown Crop, the fame Day with the other; there 
was only this Difference in the Soil, that the for- 
mer of thefe had no manner of Compoft on it for 
many Years before, and the latter was dunged the 
Year before, yet its Crop was not near fo good as 
that which followed the Hoed Crop (2); tho’ the 
latter had twice the plowing that the former had 
before Drilling, and the fame Hocings afterwards, 
viz. each was Hoed three times. 

A Field of about feventeen Acres was Summer- 
fallow’d, and drill’d with Wheat, and with the 
Hoeing brought a very good Crop (except part of 
it, which being eaten by the trefpaffing Sheep. in the 
Winter, was fomewhat blighted) 5 the Michaelmas 
after that was taken off, the fame Field was drilled 
again with Wheat, upon the Stubble of the former, 
and Hoed: This fecond Crop wasa good one, {carce 
any in the Neighbourhood better. A Piece of Wheat 
adjoining to it, onthe very fame Sort of Land (ex- 
cept that this latter was always reckoned better,be- 
ing thicker in Mould above the Chalk) fown at the 
fame time on dung’d Fallows, .and the Ground al- 
ways dung’d ence in three Years, yet this Crop fail’d 
fo much, ‘as to be judged, by fome Farmers, not to 
exceed the T'ythe of the other: That the Hoed 
Ficld has recejved no Dung or Manure for many 
Years paft, 1s, becaufe it lies out of the Reach for 
carrying of Cart-Dung, and no Fold being kept on 
my Farm: But I cannot fay, I think, therc was 


(3) This was a Wheat Crop, and often well Hoed. - 
Tie t 4 : pre ity Ne et f J quite 
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quite fo much Odds betwixt this fecond undung’d 
hoed Crop and the fown ; yet this iscertain, that 
the former is a good, and thé latter a very bad 
rop. 

E 1 could give many more Inftances of the famekind, 
where ho’d Crops and fown Crops have fucceeded 
better after ho’d Crops than after fown Crops, and 
never yet have feen the contrary ; and therefore am 
convinced, that the Hoeing (if it be duly perform’d 

enriches the Soil more than Dung and Fallows, an 

leaves the Land in a much better Condition for-a 
fucceedingCrop; the Reafon I take to be very obe 
vious. ‘Lhe artificial Pafture of Plants is made and 


increafed by Pulveration only 5 and nothing elfe . 


there is in our Power to enrich our Ground, but to 

ulverize it, and keep it from being exhaufted by 
Vegetables. (1) (Su erinductions ot Earth are an 
Addition of more Ground, or changing it, and ts 
more por Purchafing than Cultivating). 

Their one Year's Village, which is but two Plow 
ings before Seed-time,commonly makes but little Duftand 
that which it doesmake,bas but a foort time to lie expofed 
for Impreguation , and after the Wheat is fown, the 
‘Land lies unmoved for near twelve Months, all the 
while gradually lofing its Pafture, by fubfiding, and by 


(rt) Ie may be asked, How ’tis poffible that eight Hoeings, 
which are but equal, in Labour, to two plain Plowings, fhould 
fo much exceed thrée plain Plowings, as to procure as good or 
a better Crop without Manure, than the common three Plow- 
ings can do with Manure, and enrich the Land alfo ? 

_ The Anfwer is, That each Hoeing of the Five or Six being 
done to the Wheat Plants, tho’ it does not clean plow the 


whole Interval underneath, yet it changes the whole external — 


Superficies (or Surface) thereof, whereby it becomes impregnate 
by the Nitrous Air, as much as if it were all clean plowed at 
the time of every Hoeing, and the Weeds are ag much ftifled, 
or {yffocated. . rs : 


Laing 
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being continually exhaufled in feeding a treble Stock of 
Wheat Plants, and a Stock of Weeds, which are fome~ 
times a greater Stock. This puts the Virgilians upon a 
Neceffity of ufing of Dung, which is, at bef, but a Suc= 
cedaneum of the Hoe ; for it depends chiefly ov the Wea= 
“ther, and other Accidents, whether tt may prove fuffi- 
cient by Fermentation to pulverize inthe Spring, or uo: 
And ’tis a Quefion whether’ it will equal two additio- 
nal (1) Hoerngs, or but one; tho’, as I have computed 
it, one Dunging cofls the Price of one hundred Hoeings. 

*Tis poflible, perhaps, to pulverize the Ground 
with a Pen, and they feem to ac almoft as ‘oddly, 
when, at fuch a vaét Expence, inftead of a Hoe,, 
they make Ufe of a T----, to help them in their Pul- 
veration. — * | 
“When they have done all they can, the Pafture, 
they raife, is generally too little for the Stock that 
is to be maintain’d upon it, and much the grearett 
Part of the Wheat Plants are ftarved; for from 
twenty Gallons of Seed they fow on an Acre, they 
receive commonly ng more than twenty Buthels of 
Wheat in their Crop, which is but an Increafe of 
Fight Grains for one: Now, confidering how many 
Grains there are in one good Ear, and how many 
- Fars on one Plant, we find, that there is not one 
Plant in ten that lives ’rill Harveft, even when there: 
has not been Froft in the Winter fufficient to kill 
any of them; or if we count the Number of Plants 
that come up on a certain Meafure of Ground, and 
count them again in the Spring, and likewife at Har- 
velt, we thall be fatisfied, that moft, or all-of the 
Plants that are miffing, could die by no other Acci- 
dent than want of Nourifhment. _ : 


(1) Additional, becaufe there muft firft be feveral Hoeings to 
make our treble Row equal to an undunged Six-Foeot Ridge of 


fown Wheat. 
parry Pp "They 
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They are obliged to fow this great Quantity of 
Seed, to the end that the Wheat, by the great Num- 
ber of Plants, may be the better able to contend 
with the Weeds ; and yet,too often at Harveft,we fee 
a great Crop of Wecds, and very little Wheat a- 
mong them. Therefore, this Pafture being infuf- 
ficient to maintain the prefent Crop, without ftarv- 
ing the greateft partofits Plants, is likely to be lefs 
able to maintain a {ubfequent Crop, than that Paf- 
ture which is not fo much exhaufted. 3 
"When their Crop of Wheat is much lefs than ours, 
their Vacancies. (it computed all together) may be 

greater than thofe of our Partitions and Intervals ; 
theirs by being irregular, ferve chiefly for the Pro- 
teGion of Weeds; for they cannot be plow’d out, 
without deftroying the Corn, any more than Can- 
nons firing at a Breach, whereon both Sides are con= 
tending,.can kill Enemies, and not Friends. | 
“Their Plants ftand. on the Ground in a confufed 
manner, like a Rabble; ours like a difciplin’d Ar- 
‘my. ;. we make the moft of our Ground; for we can, 
if we pleafe, cleanfe the Partitions with a Hand-Hoe 
(1) ; and for the reft, if the Soil be deep enough to 
be drill’d on the Level, (2) in treble Rows, the Par- 
titions at fix Inches, (3) the Intervals five Foot 5 
five Parts in fix, of the whole Field may be pulve- 


(1) Of all annual Weeds. x 3 . . 
(2) This is only putas a Suppofition ; for I have for thefe 
feveral Years left off drilling on the Level,and do advife againft | 
it; becaufe altho’ Mould fhould not be wanting for the Parti- 

tions in deep rich Land, yet *tis much more difficult to Hoe on 
the Level than on Ridges. | ee | 

(2) But when °tis drilled upon Ridges, the Proportion is ~ 
Jefs by how much the Partitions being thicker in Mould, con- 
tain more then a fixth part of the whole fix Foot of Earth, and 
the Proportion of unexhaufted Earth will be alter’d likewife ; 
and I only mention thefe Diftances to avoid Fractions. 


pizd 
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riz’d every Year, and at proper times all round the © 
—— | | | 

The Partitions being one fixth Part for the Crop 
to ftand on, and to be nourifhed in the Winter, one 
other fixth Part being well pulveriz’d, may be fui- 
ficient to nourifh it from thence till Harveft ; the 
Remainder, being two Thirds of the whole, may 
be kept unexhautted, the one Third for one Year, | 
and the other Third of it two Years, all kept open 
for the Reception of the Benefits defcending from 
above, during fo long a Time; whilft the fowed 
Land is fhut againft them, every Summer, except 
the litle time in which it is fallow’d, once in three 
Years, and a little, perhaps, whilit they plow it for 
Barley in the Winter, which is a Seafon feldom 
proper for pulverizing the Ground. 

Their Land muft have been exhaufted as well by 
thofe fupernumerary Plants of Wheat, while they 
lived, as by thofe that remain for the Crop, and by 
the Weeds. Our Land mutt be much lefs exhauft- 
ed, when it has never above one third Part of the 
Whear-Plants to nourifh that they have, and gene- 
rally no Weeds; fo that our Hoed Land having 
much more Vegetable Pafture made, and continual- 
Sy renewed, to fo much a lefs Stock of Plants, (1) 
muft needs be left, by every Crop, in a much better 
Condition than theirs is left in by any one of their 
fown Crops, altho’ our Crops of ‘Corn at Harvetft 
be better than theirs (2). on. 

ve They 


(1) Therefore, whenever a Soil receives more Supplies of fine 
Earth from the Atmofphere, than is exhaufted by all the Plants 
that grow in the Soil, it becomes richer ; but if the contrary, 
then it becomes poorer. | 

(2) On anundung’d low fix Foot Ridge, we have three 
Rows eight Inches afunder, all which being equal, during the 
Winter, but each of the two outfide Rows at Harveft produ- 

‘ Pp2 cing, 
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They objeét againft us, faying, That fometimes 
the Hocing makes Wheat too ftrong and grofs, 
whereby it becomes the more liable to the Blacks 
(or Blight of Infects) ; but this is the Fault of the 
Hoer, for he may chufe whether he will make it 
too ftrong, becaufe he may apply his Hoeings at 
proper times only, and apportion the Nourifhment 
to the Number and Bulk of his Plants. However, 
by this Objection they allow, that the Hoe can give 
Nourifhment enough, and therefore they cannot 
maintain that there is a Neceflity of Dung (1) an 

: the 


cing ten times as much Wheat as the middle Row doth, all 
three together produce a Quantity equal to one and twenty of 
this middle Row. Now, fuppofing the Roots of this Row not 
to reach through the outfide Rows, fo as to receive any Benefit 
from the Hoed Intervals, then this Row might only be equal 
to one of nine Rows, which fhould have been drilled eight 
Inches afunder on this Ridge, and then our three would only 
be equal to twenty one of fuch nine Rows. But fince it can 
be demonftrated, that the Roots of our middle Row do pafs 
through both the outfide Rows far into the Hoed Intervals, we 
may well fuppofe it to be at leaftdouble to what it would have 
been, if it had had no Benefit from the Hoeing, and then our 
three will be equal to forty two of fuch nine unho’d Rows. 
Thus our Crop is thirty three, in forty two (or almoft four 
arts in five) increafed by the Hoeing; for tho’ many Fields of 
heat have been drilled all over in Rows eight Inches afun- 
der, it never has been judged in twenty Years Experience, that 
‘a Crop fo planted, though not Hoed, was by its Evennefs and 


Regularity, lefs, Ceteris paribus, than a Crop fown at random, | 


(1) As for the Quantity of Vegetable Matter of Dung,when 
reduced to Earth by Putrifaction, it is very inconfiderable, and, 
of many Sorts of Manure, next to nothing. 


The almoft only Ufe of all Manure, is the fame as of Tillage, 


viz, the Pulveration it makes by Fermentation, as Tillage doth | 


by Attrition or Contufion; and with thefe Differences, that 
Dung, which is the moft common Manure, is apt to increafe 
Weeds, as Tillage (of which Hoeing 1s chief.) deftroys them, 
and Manure is fcanty in moé Places, but Tillage may be had 


every where. Another Difference is, the yaft Difproportion of © 


the Price of Manure and that of Tillage. 


* g 4  Nefe. e 
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the Hoeing Husbandry, and that, if our Crops of — 
Wheat fhould happen to fuffer, by being too ftrong, 
our Lofs will be lefs than theirs, when that. is. too 
ftrong, fince it will coft them nine times our Ex- 
pence to make it fo. 7 | | 

A fecond Objection is, That as Hoeing makes 
poor Land become rich enough to bear good Crops 
of Wheat for feveral Years fucceffively, the fame 
muft needs make very good Land become too rich 
for Wheat. I anfwer, ‘That if poffibly it thould fo 
happen, there are two Remedies to be ufed in fuch 
a Cafe ; the one isto plant it with Beans, or fome 

other Vegetables, which cannot be over-nourifhed, as 
_ Turneps, Carots, Cabbages, and fuch like, which 
are excellentFood for fatting of Cattle; or elfe they 
may make Ufe of the other infallible Remedy, when 
that rich Land, by producing Crops every Year in 
the Hoeing-Husbandry, is grown too vigorous and 
refty, they may foon take down its Mettle, by fow- 
ing it a few Years in their O/d Husbandry, which 
will fill it again with a new Stock of Weeds, that 
will fuck it out of Heart, and exhauft more of its 
Vigour, than the Dung, (1) that helps to produce 
them, can reftore. , : , 

There is a third Objection, and that is, That the 
Benefit of fome Ground is loft where the Hoe-Plow 
turns at each End of the Lands ; .but this cannot be 
much, if any, Damage; becaufe about four f{quare 
Perch to a Statute Acre, is fufficient for this Pur- 
pofe, and that, at the Rate of ten Shillings Rent, 


comes to but Lhree-pence, tho’ this varies, according 
a | 7 


Note. As we have no Way to enrich the Soil, but by Pulve- 
ration of Manure, or of Inftruments, or of both; fo Nature 
has ordain’d, that the Soil fhall be exhaufted ‘by nothing, but 
by the Roots of Plants. Bad ' 

(1) Dung made of the Straw of fown Corn, generally a- 

bounds with the Seed of Weeds, 


as 


284 Of Differences between, Kc. Cu ap.X1X, 


as the Piece is longer or fhorter ; and fuppofing the 
moft to be eight Perch, that 1s but Six-pence per A- 
cre; and that is not loft neither, for whether it be 
of natural or artificial Grafs, the Hoe-Plow in turn- 
ing on it, will fcratchit, and leave fome Earth onit, 
which will enrich it fo much, that 1t may be worth 
its Rent for Baiting of Horfes or Oxen upon it. 
And befides, thefe Ends are commonly near Quick- 
Hedges or Trees, which do fo exhauft it, that when 
no Cattle come there to manure it, tis. not worth 
the Labour of Plowing it. 


Cuap, XX Of PLOWS. 


Y what Means Plows and Tillage it felf came - 


at firft to be invented, is uncertain; there- 

fore we are at Liberty to gucfs: And it 

feems moft probable, that it was (like moft 
other Inventions) found out by Accident, and that 
the firft Tillers (or Plowers) of the Ground, were 
Hogs: Men in thofe Days having fufficient Leifure 
for Speculation, obferv’d, that when any Sort of Seed 
happen’d to fall on a Spot of Ground well routed 
up by the Swine, (whom Inftiné had inftructed to 
dig in Search of their Food) it grew and profpered 
much better than tn the whole unbroken Care. ‘This 
Obfervation muft naturally induce rational Creatures: 
to the Contrivance of fome Inftrument, which might 


imitate, if not excel Brutes in this Operation of . 


breaking and dividing the Surface of the Earth, in 
order to increafe and better its Product. 

That fome fuch Accident gave Men the firft Hints 
of Original Agriculture, may be inferred from the 
very little (or no) Probability of its being invented 

ort- 


“ 
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originally upon Arguments which might convince 
the Underftanding (oy juft Conclufions from Ideas 
of the Earth and Vegetation) of any reafonable 
Grounds to hope, that the Effeét of increafing the 
Farth’s Produce, fhould follow the Caw/é of Tillage ; 
or, in other Words, Why it fhould produce more 
when Tilled, than when Untilled. ‘Therefore ’tis 
very unlikely that Men thould Begin to take Pains 


: to Till the Land, without any fort of Reafon why 


they did it. And-no fuch Reafon could they have, 
before the Invention, as they had afterwards. For 
when they Accidentally faw that Efeg follow that 


Caufe, thea they were well convinced it did fo. But 


tho’ this Argument, viz. Tcllage, increafes the Pro« 
duct of the Earth, decau/é it does, has been fufficient 
to continue the Practice of Tillage ever fince; yet 


*tis impoffible for the Inventors to have had this Ar- 


gument before the Invention, in cafe it had been in- 
vented by Men, and not fortuitoufly difcover’d. 
Had there ever been extant any other, or better 
Arguments whereon this Praétice, fo ufeful to Mane 
kind, was founded ; fure, fome of all the great and 


learned Authors, who have writ on this Subject, 


would have mention’d them.  Philofophers, Ora- 
tors, and Poets have treated of it in the fame Theo- 
ry by which it was firft difcover’d, and by no other, 
wiz. Land produces more when Tilled ; and fome 
feem to fay, the more ’tis Tilled, the more it pro= 
duces. It does, -becaufe it does; not a Word of the 
Pafture of Plants, or any thing like it. So that all 
the ancient Scriptores de re Rujfich have done, was 
only to keep that Theory in the fame Degree of 


Periection in which the firft Difcoverers-received it. 


The briftled Animals broke up the Ground, be= 
ceaufe they ufed to find their Food there by digging ; 


Men Tillit, becaufe they find Tillage procures 


_them better Food than Acorns. 


‘The 
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The Reafons are the fame for one and the other. 

‘Thefe Writers afham’d to acknowledge fo noble 
a Difcovery to be owing to fo mean a Foundation, 
make no mention of the true Teachers, but attri- 
bute the Invention to Ceres, (1) a Goddefs of their 
own making ; fhe, as they pretend, firft taught the 
Art of Tillage. .With this: Fable they were fo well 
pleafed, that they never attempted to improve that 


Art, lett they fhould derogate from the Divinity of 


Ceres, in fuppofing her Invention imperfect. 

With what Inftrument Men firft Tilled. the 
Ground, we don’t know exactly ; but there:may be 
Reafons to believe it was with the Spade, and pro- 
bably a wooden one, and very rough. >). 05 o 

For whiltt People liv’d on Acorns, there was no 
Ufe.of the Smith, fuch Food required no Knives for 
ating it, nor was. it worth while to make Swords 
_to fight for it-; and without Iron rhe Spade could 
not be well hewn, or fhap’d ; but if it had been fuch 
as it is at prefent, there never was any thing com- 
.parable to it, for the true Ufe-of Tillage. Yet the 
Spade could not make that Expedition, which was 
aeceflary when Yi/lage became general in the Fields 5 
and therefore in time the Spade came wholly to be 
appropriate to the moft perfect Sort of Tillage in the 
Garden. Then the Plow fupply’d the place of the 
Spade in the Field; and tho’1t could not (fuch as 


r 


(1) They did well indeed, toimpute the Invention to a — 


Woman; becaufe the Reafons whereon it was founded, were 
unbecoming of.a Man: Being without Principles, it could not 
(likely) be improved, unlefs fome Mathematical ones were dift 
cover d. 


They were very unjuft, to give the Reputation of Inventrix ; 


of Tillage to Ceres, who could be no better than a Plagiary, and 
-make poor Cice/y, from whofe Family fhe ftole it, fall as a Sa- 
-crifice toher Altar, asthe Porca Pracidanea did, amongft the Ro- 
“mans. But Swine had praétifed the Art of Turning the Sail, 
‘and fo had Men, long before the fictitious Deity of Ceres was 
invented, 

4 oe if 
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it was) Till the Land near fo well, yet it could 
‘Tull ten times more of it, and with lefs human La- 
bour. t+. 
Why they did not improve the Plow, fo that it 
might alfo Till as well as the Spade, feems owing 
to their primitive Theory, which gave no Mathe- 
matical Reafon to thew wherein the true Method of 
Tillage did confit, viz. in dividing the Earth into 
many Parts, to increafeits internal Superficies, which 
is the Pafture of Plants. , et ie 

‘The Difference betwixt theOperation of the S pade, 
and that of the common Plow, is only this: that 
the former commonly divides the Soil into fmaller 
Pieces, and goes deeper. — Sheth 

How eafy and natural it is to contrive’a Plow 
that may equal’ the Spade, if not exceed it, in go- 
ing deeper, and cutting the Soil into fmaller Picces, 
than the Spade commonly does, I leaye to the Judg- 
ment of thofé who have feen the Four-coulter’d 
eRe RR SHON EY : De ese ita 
~The Plow defcrib’d by Virgil had no Coulter; 
neither do I remember to have feen any Coulter in J- 
taly, or the South of France; and, as I have been 
inform’d, the Plows in Greece, and all the Laff, are 


of much the fame Fafhion, neither is it praéticable 


to ufe a Coulter in fuch a Plow ; becaufe the Share 
does not cut the Bottom of the Furrow horizontale 
ty, but obliquely ;_in going one way, it turns off 
the Furrow to the Right Hand, but in coming back, 
it turns it to the Left ; therefore, if it had a Coul- 
ter, it muft have been on the wrong Side every oe 
ther Furrow: And befides, as the Handle (for it 
has but oné) always holds the Plow towards one 
Side, with the Bottom of the Share towards the 
unplow’d Land, it would caufe the Coulter to <o 
much too low when it went on the Furrow Side, and 


Q4q . 


288 Of PLOWS, Guar, XX. 


it would. not touch the Ground, when it went. on 
the Land Side. © | 

*Tis a great Miftake in thofe, who fay, Virgil’s 
Plow had two Earth-Boards, for it had none at all ; 
but the Share it felf always going obliquely, ferv’d 
inftead of an Earth-Board, and the,two Ears which 
were the Corners of a Piece of Wood lying under 
the Share, did the Office of Ground-Wrefts : This 
Fafhion continues to this Day in. thofe Countries, 
and in Languedoc. : < | 

This Sort of Plow performs tolerably when 


‘Ground is fine, and makes a fhift to break up light » 


‘Land ; and I could never find any other Land there: 
J am fure, none comparable to ours for Strength 5 
and it would be next to impoffible, to break upfuch 
as we in-England call Strong Land, with it. . 

 Tdo‘not find, that the Arable Lands about Rome 
‘are ever fuffered to lic ftill long enough to come to 
a Turf; but-I have obfery’d in the low rich Lands 
in the Calabria’s, fubjec&t to the Invafions of the Turks, 
that there is Turf, and thatthefe Plows go over the 
‘Land ¢wo or three times before the Turf of ir is all 
broken, tho’ the Soil be a very mellow fort of Gare 
den-Mould. | as no Confters to cut it, they 
break and tear the Turf into little Pieces. This 
was done in the Month of November ; and had I not 
feen Men and Oxen at the Work, or had there been 


Oaks in the Place, I fhould rather have thought © 


that Tillage perform’d by a Race of the firft Teach- 
ers of it, in muzzling Acorns than by Plows. How- 
ever, the Mould being naturally very mellow, when 


the ‘Turf is broken with fhallow Plowing, they can 


low deeper afterwards. : | 
The Enelifh Plowsare very different fromthe Ea 
ern, as in general the Soil is. : 
_ Thefe, when well made, cut off the Furrow at 
the Bottom horizontally ; and therefore, it being as 


thick | 
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thick on the Land Side, as on the Furrow Side, the 
Plow cannot break it off from the whole Land, at 
fuch a ‘Vhicknefs (being fix-times greater than the 
Eafiern Plows have to break off), and muft of Ne 
ceflity have a Coulter to cut it off; by this means 
the Furrow is turn’d perfectly whole, and no part 
of the Turf of it broken ; and if it lie long withourc 
new Turning, the Grafs from the Edges will {pread 
and form anew Turf (or Swerd) on the other Side, 
which was the Bottom of the Furrow before Turn- 
ing, but is now become the Surface of the Earth, 
and may foon become greener with Grafs than before 
plowing; and often the very Roots fend up new 
Heads to help ftock the reverfed Furrow,the former 
Heads being converted into Roots, fo that ’tis doub- 
ly cloathed and braced on both Sides, or,as it were, 
kay’d together, firm and folid, almoft as a Plank; it 
may be drawn from one Side of a Field to the o- 
ther, without breaking, and might poflibly be made 
ufe of, inftead of Virgil’s Crates Viminea, for harrow- 
ing or fmoothing of fine Till’d Ground ; but not 
without much ‘Time, Labour, and Difficulty can it 
be made fuch it felf. 

If you plow whole ftrong turfy Furrows crofs- 
ways, as Virgil direéts, and as it is too commonly 
practifed, the Coulter cannot eafily cut them, be- 
caufe, being loofe underneath, they do not make a 
fuficient Refiftance or Preffure againft its Edge, but 
move before it, and fo are apt to be drawn and 
driven up into Heaps, with their Surfaces lying all. 
manner of ways, and fituate in all manner of Pof- 
tures: Sothe Turf, which is not turned, continu- 
ing in the open Air, grows on, and with its vigo~ 
rous Roots, holds the Earth faft together, and will 
not fuffer the neceffary Divifion to be made, which 
_ would be, ifthe Turf were rotten, and which is the 


Ug 2 End 
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End of all Tillage, viz. to increafe the Pafture of 
Plants. | : } | 

Next, fome have vaft heavy Drags, with great 
long Iron ‘[ines in them; and tho’ thefe huge 
broken Pieces of Furrows being loofer than before, 
require keener Edges to cut them ;. yet thefe Drag- 
‘Tines have no Edge at all, but are as blunt as the 
Furrows they fhould cut. Thefe Drags draw them 
fometimes into larger Heaps, leaving the Under-Stra- 
tum bare betwixt them, only fhaking off fome of 
their Mould in tumbling them about, and fcratching 
their Surfaces, without reducing them to a mode- 
rate Finenefs, until this ill-broken Land has, for a- 
bove a Year, and fometimes longer, entertained 
Plows, Cattle, and Men, with a frequent laborious 
Fixercife, for which they are obliged to the one 
Coulter. : 

If the Soil be fhallow, it may be broke up with 
a narrow Furrow; which will the fooner be brought 
in Tilth; but if it be a deep Soil, the Furrows muft 
be proportionably large, or elfe a Part of the good 
Mould muft be left under unmoved, and fo loft ; 
for a narrow Furrow cannot be plowed deep, be-= 
caufe the Plow will continually flip out from the 
hard Land toward the Right-hand, unlefs the rifing 
Furrow be of fufficient Weight to prefs the Plow 
towards the Left, and keep it in its Work: The 
deeper you plow, the greater Weight is required 


to prefsit; fo that the deeper your Land is, the 
worfe (or into-the larger Furrows) muft it be broke. 


up with one Coulter, infomuch, that if the Land 


be flrong, (as moft deep Ground in England is) ’tis 
a Work of fome Years to conquer it, after it has 


been refted. And often it happens, that the excef- 
five Charge of this Tillage reduces the Profit, of rich 
Land below that of poor. ‘aly 


" This 
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This gives an Opportunity to deceitful Servants, 
of impofing upon their ignorant Mafters. They 
plow fuch deep Land with a {mall fhallow Furrow, 
to the End the ‘Turf and Furrows may be broken, 
and made fine the fooner; pretending they will 
plow it deeper the next time (which is called Stir- 
ring) which thefe Rogues know very well cannot be 
done, and intend no more than that, the Plow com- 
‘ing the eafier after the Horfes, their Coats may thine 
the better, and tho’ there be no Crop at Harvett, 
they muft have four Meals a Day, all the Year, and 
extravagant Wages at Michaelmas, or at any time of 
the Year, when they think fit to misbehave them- 
felves. 

This Sort of Land muft not be ftirred, 7. e. plow= 
ed the fecond time in wet Weather, for that will 
caufe the Grafs and Weeds to multiply, befides the 
treading the Ground into hard Dabs, €%e. And in 
dry Weather, the Plow will never enter any deeper 
than it went the firft time, the Refiftance below be- 
ing fo much more than the Preffure above, the Plow 
will rife up continually 5 or if it goes deep enough 
for the Weight. of Earth to keep it down, another 
Inconvenience will follow, which is that mention’d. 
by Columella, pag. 47. Quod omnis humus quamvis le- 
tilfima, tamen inferiorem partem jejuniorem habet, eam- 
que attrabunt excitate majores Glebe; quo evenit, ut 
infecundior materia mifta pinguiori fegetem minus ube~ 
rem veddat. ‘Uhe vulgar Englifh Phrafeis, It Spaults 
up from below the Staple. Hence the treacherous 
Plowman is fecure of an eafy Summer’s Work, if 
he can perfwade his Mafter to fuffer him to fallow 
the Ground with a fhallow Furrow. | 

Another way to conquer a ftrong Turf, is,to plow 
it firft with a Breaft-Plow, very thin; and when the 
_ Swerd is rotten, then plow it at the proper Depth : 
— Bat this Method is (befides the extraordinary eee 

| oO 


— 
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of it) liable to other great Misfortunes. If the 
Turf be pared up in Winter, or early in the Spring, 
*tis a Chance but the Rains caufe it to grow ftronger 
than before, inftead of its Rotting. 

_ And if it be pared later, tho’ dry Weather do 
follow, and continue long enough to kill the Turf, 
yet this lofes Time, the Seafon of plowing is re- 
tarded, for all the Staple ftill remains untill’d, and’ 
before that can be well done, the Year is too far 
{pent for fowing it with Wheat, which is the moft — 
proper Grain for fuch ftrong Land, (1). and few wilt 
have Patience to wait, and plow on till another 
Wheat Seed Time. ‘The dry Weather alfo, which 
in Summer kills the Swerd, renders the plowing ob- 
noxious to moft or all the Evils aforemention’d. 


A Farmer enquires concerning the Four Coulter 
Plow, as in the following Dialogue. 


Farm, What muft we do then? Muft we have Re- 
courfe to the Spade for breaking up our rich, firong, fwer= 
dy Land ? 


Re/p. If you can procure Men to dig it faithfully 
in Pieces, not above two Inches and a half thick, at 
the Price of about eight Shillings per Acre,it would 
do very well, and anfwer all the Ends of Tillage ; 
but tho’ you bargain with them to dig it at that Size 
for three Pounds per Acre, you will find, upon Ex-. — 
amination, moft of the Pieces or Spits, which are, 
dug out of your Sight, to be of twice that Thick-: 
ncfs, and no great Quantities can be this way ma- __ 
naged, although the Price of Corn fhould anfwer. - 
fuch an extravagant Expence. | 


S. . SS ee es 
(1) Befides, moft ftrong Land has Stones in it, which will 
not admit the Ufe of the Breaft-Plow. wT G 


eo : | Farm: 
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Farm. Since’tis fo difficult to bring our fivong Land 
into Tilth, after it has refted, that it cannot be fpecii- 
ly done by a Plow without a Coulter, or by one with a 
Coulter, in wet Weather or dry, nor with a Breatt- 
Plow, without a certain Expence, and an uncertain 
Succes, the Spade is too chargeable a Tillage for the 
Field > It feems to mey upon the whole, that we are Lo- 
fers by this Inarate gratia Terre, wnle/s we could con- 
trive fome other Method of reducing it fooner, and with 
Je(s Charge, into Tilth ; for, I objerve, that when we 
fow it upon the Back, the Corn and Grafs (or Couch ) 
coming both together, exhaujt the Ground fo much, that 
by that time wecan (which is about three Years.) re- 
duce the great Lumps to a tolerable Finenefs, it grows 
full of Grafs and Weeds (which we call Foul) and lo 
ses that Fertility we expected it foould acquire by Reft, 
becoming, in our Terms, both out of Tilth and out of 
Heart. , : 


~~ Rep. If you know all this to be true, and that, 
without a Coulter you cannot break it up at all ; 
and that, with one Coulter you.cannot any way cut 
the Furrow fmall enough, or lefs than ten Inches 
broad ; why do not you cut it with four Coulters, 
which will reduce the fame Furrow into four equal 
Parts, of two Inches and a half each in Breadth, 
and of the Depth of the Staple, tho’ that fhould be 
two Spit, orfixteen Inchesdeep. 
Farm. How can that be done? 


| Refp. Every Jot as eafily as with one Coulter. 
For before the Furrow is rais’d by the Share, it 
_ ites fait, and makes a fufficient Refiftance equally a- 
gainft the Edges of all the Coulters, tho’ after it be 
rais'd and loofe, it yields and recedes every way, 
except downwards, fo that it cannot be cut by any 
Edge, but fuch as attacks it perpendicularly from 
above, asthat of the Spade does. pane 
- Shakir ea keane Farm. 
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Farm. This feems, to me,reafonable, and having ve- 
ay Jately heard Talk of this Plow, I would gladly know 
amore of it. 

Re/p. The Furrow being cut into four Parts, has 
-not only four times the Superficies on the eight Sides, 
which it would have had on two Sides; but it is al- 
fo more divided crofs-ways, viz. ‘The Ground-wrett 
prefles and breaks the lower (or Right-hand) 
Quarter ; the other three Quarters in rifing 
and coming over the Earth-board, muft make a 
crooked Line about a Fourth longer than the 
flrait one they made before moved; therefore, 
their Thinnefs not being able to hold them together, 
they are broken into many more Pieces, for want of 
‘Tenacity to extend to a longer Line, contrary to a 
whole Furrow, whofe great Breadth enables it to 
ftretch and extend from a fhorter to a longer Line, 
without breaking, and as it is turn’d off, the Parts 
are drawn together again by the Spring of the Turf 
‘or Swerd, (1) and fo remain whole atter Plowing, 
Thus the Four-Coulter’d Plow can divide the Soil 
into above twenty times more Parts than the common 
Plow ; and femetimes when the Earth is of a right 
Temper betwixt wet and dry, the Earth-board, in 
turning Furrows off, will break them into Duft, 
having more Superficies than is made by four com- 
mon Plowings ; and it is impoffible there fhould be 
any large Pieces amongft it. 


‘Now, What a prodigious Advantage muft the | 


Influences of the Atmofphere have upon thefe {mall 
Parts, for making a further Divifion of them? Froft, 


Water, Drought, and nitrous Air eafily penetrate — 


(3) A fwerdy Furrow cut off by only one Coulter, being 
whole, is apt to ftand up onits Edge, or lie hollow, and then 
being open to the Air, it does not ror; but when it is cut by 
feveral Coulters, it has not Strength to fupport it felf, it falls 


down, lies clofe to the Earth under it, and excluding the free — 


Air from the Turf, it foon becomes rotten. 
. to 
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to their very Centers, which cannot in the largeft of 
them be more than one Inch and a quarter diftant 
from their Superficies. ‘This Advantage, with a 
few fubfequent common Plowings perform’d in pro- 
per Seafons, refolves the Earth almoft all toa Pow- 
der. ‘The Swerd, fome being immers’d or bury’d 
and mix’d among fo great a Proportion of Mould, 
is foon rotten and loft, fome of the Swerd lying loofe 
_a-top, the Earth prefently drops out of it, and then 
the Roots are dry’d up, and die. Thus is the whole 
Staple of the Ground brought into perfect Tilth in 
a very fhort ‘Time beyond what the Spade ever does 


in fuch fwerdy Land. 


Farm. What Sort of Weather is beft for ufing this 
Plow ? 


Re/p. Any Weather, except the Ground be fo 
dry and hard, that the Plow cannot enter it; but 
- "tis very proper to be done, when, the Earth is fo 
wet, that by no means it ought to be plowed with 
any other Plow ; for it never can be too moift for 
this, unlefs the Cattle which draw it, be mired: be- 
caufe, tho’ all the Cattle fhould not go in the Fur- 
row, yet their [readings are cut fo fmall by the 
Coulters, thac the Earth is not kept from diffolv- 
ing, as when turn’d off whole in common Tillage. 
"Tis obferv’d, that the Incifions made by the Coul- 
ters on fwerdy Land, will not heal or fo clofe up, 
but that they will open again by the next plowing, 
tho’ it be a great while after. A Farmer who ufes 
this Plow, may ‘Tillin all Weathers and all Seafons 
of the Year, either in Fallowing with this, which 
is beit in wet, or in ftirring with the common ones, 
which muft be done in dry Weather (1) ; and when 

| the 


(1) In this Way of plowing, there is no need to obferve the 
critical Day of the Moon, nor whether the be capi va 
1 eg e- 
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the Ground is broke up with this, 1t may be ftirr’d 
inthe drieft Weather that can be, without the Dan- 


ger of tearing (or fpaulting) up of the Under-Stra- 
tum along with the Staple, becaufe this is all broken 


before, and then no more can rife with it; as it does 


to the Ruin of the Soil, when in common Tillage 


they go deeper the fecond time than the firft; alfo, 


if there be a Neceflity of ftirring fome Sort of Land 


when ’tis wet, it ought either to be done with this_ 


Plow, or elfe with a common one drawn by a {ingle 
Row of Cattle treading all inthe Furrow: For tho’ 
fome Land be very fine, yet, when plowd by a 
double Row of Cattle in wet Weather, it will be 
made into large Pieces by the treading, and perhaps 
not diflolve again in a long time, therefore ’tis bet- 
ter to be prevented. 


Farm. I perceive this Plow lays the Foundation for 
all good Husbandry , and there can be no other way to 
bring Land into perfect Tilth in fo fhort a Tine, or with 
fo little Expence. And I am convine'd, that no Far- 
mer ought to be without it, who defires to be free from 
she Danger of his Land being ever out of Tilth ; but I 
have heard it objected, that it is harder to draw than 
the common Plows: And that its Beam being longer, 
upon account of the four Coulters, it lies farther behind, 
and cones harder after the Horfes. | 


decreafing, neither what Wind blows, as Virgil fo dogmatical- 
ly enjoins to be precifely obferved ; and fome of the Ancients 


prefcribe the very Hour of the Day, befides innumerable De- » 


srees of wet and dry Weather, fo that without all thefe Acci- 
dents meet, they tell us we muft abftain from plowing. Our 


Plowmen would be glad their Mafters were as fuperftitious, for f 


then the Plow might keep Holydays enough. But far from all 
this. wedo not even obferve at what time of the Sun’s Courfe 
we Till our Land, and find it always fucceeds beft whem the 
Soil can be broken into moft Parts, without having any other 


Regard to Sun,Moon,Wind or Weather : This Plow prevents — 


the Injuries of them all. 


Re/p. 
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Re/p. I muft confeis, there is fomething in that 
Objection; for this Plow being fomething longer, 
may be a little the harder Draught, and alio its 
Weight and Strength muft bear a Proportion to the 
Length of it. Bur this {mall Increafe of the Draught 
would have been a much ftronger (if not a fatal) 
Objection, had that Cuftom been general, of Horfes 
drawing by their ‘Tails, as ’tis faid to have been for- 
merly in fome Places; tor then, perhaps, a fufficient 
Strength of Horfes could not be apply’d to the 
Plow. But in Countries where ‘Traces are in Ufe, 
every Horfe of the Team may draw the Plow equal- 
ly, and then there will be no other Inconvenience, 
befides the adding one Horfe, or keeping a ftronger 
‘Team: And he cannot be wife, who would lofe the 
Profit of his Land, for the odds of fometimes adding 
a Horfe to his Plow. And I am very certain, that 
this Plow requires a much lefs Strength of Cattle to 
draw it, in moift Weather, which is the moft pro- 
perto ufe it in, than todraw a common Plow in the 
fame Ground, and at the fame Depth, in dry Wea- 
ther ; and can feldom be ufed fafely in any other. 
And the Vulgar, who have’ always a wrong Caufe 
ready at hand to apply to every thing, impute that 
Draught to the Fafhion of the Plow, which ought 
to be imputed to its going deeper ; and this great 
Depth at which ’tis capable of Plowing, viz. Two 
Spit deep is one extraordinary Benefit of it, tho’ it 
may, on Occafion, go as fhallow as any. | 

he Draught is net fo much increaied by adding 
three Coulters, as may be imagined ; for when the 
Ground is moift, the Incifions are eafily made by the 
Edges; and when they are cut fmall, the Furrows 
rife much more eafily upon the Share and Harth« 
Board, than if whole. 


Farm. If this Plow be fo beneficial, having fo many 
Rr 2 Lae 
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Advantages, and only the two Incomveniencies, one of 
requiring @ little more Strength to draw it, and the o- 
ther its being unfit for dry hard Ground, I wonder 
why it is not become more Common ? 


Re/p. It has been ufed with very great Succefs for 
thefe feveral Years laft paft, but never like to be 
Common, unlefs it be defcribed in a more Geome- 
trical Manner,than any Plow has hitherto been ; for 
the Plow-wrights find it difficult enough to make a 
commonPlow withoneCoulter to perform as it ought, 
for want of the neceffary Rules of their Art. “Wis 
upon this Account that the two-coulter’d Plows are 
ufed in few Places, though they have been found of 
excellent Ufe, and have been formerly common: 
But, alas! when the Makers, who by their diligent 
Study and much Pra¢tice had attained the Perfection 
of their Art, for want of Learning to write their 
Rules mathematically, and fhow how the mechani- 
cal Powers were applicable to them, the Art was 
in a manner loft, at the Death of thofe Artifts 5; and 
then the unskilful Plow-wrights, deftitute of the 
true Rules, were not able to make a two-coulter’d 
Plow to perform well, and then it was left off. Very 
lately ’tis revived, fince the three and four-coulter’d 
ones have been ufed ; from whence fome have made 
a fhift to take the Rules of placing two Coulters in-: 
to a Plow,and they begin to be common again; and, _ 
no doubt, will ceafe again as foon’ as the Rules are 
fore Ores a 

*Tis ftrange that no Author fhould have written, 
fully of the Fabrick of Plows ! Men of greateft Lear-» 
ning have fpent their Time in contriving Inftruments + 
to meafure the immenfe Diftance of the Stars, and | 
in finding out the Dimenfions, and even Weight of: 
the Planets: ‘They think it more eligible to ftudy ’ 
the Art of plowing the Sea with Ships, than of Til-: 

3 ling + 


| 
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ling the Land with Plows 5 they beftow the utmott 
of their Skill, learnedly, to pervert the natural Ufe 
of all the Elements for Deftruction of their own 
Species, by the Bloody Art of War. Some watte 
their whole Lives in ftudying how to. arm Death 
with new Engines of Horror, and inventing an in- 
finite Variety of Slaughter 5 but think it beneath 
Men of Learning (who only are capable of doing it) 
to employ their Learned Labours in the Invention 
of New (or even improving the Old), Inftruments 
for increafing of Bread. 

The caficft Method of perpetuating the Ufe of 
the many-coulter’d Plows, and other newly-inven- 
ted: Inftruments of Husbandry, is by Models, @ e. 
the Things themfelves in Little, and thefe may be 
all portable even in a Man’s Pocket: Every Part 
muft be fully defcribed, with the true Dimenfions, 
- and the Mathematical Reafons on which their Con- 
trivance is founded: Dire@tions alfo for ufing them 
mutt be given at the fame time that their Manner of 
Making is defcrib’d. In fome the very Horfes which 
draw, muft be reprefented, to.fhew the Manner of 
fixing the Horfes and the ‘Traces: Cautions againtt 
all the Errors that may happen by the want of Ex- 
perience in the Makers or Ufers, mutt be given. 

When this is done, and the Rules put into a Me- 
thod, the New Hoeing Husbandry,in all its Branches, 
will be, much more eafy and certain than the Old; 
becaufe there are no Mathematical Rules extant in 
any Method ; and a Man may pradtife the old ran- 
dom Husbandry all his Life, without attaining fo 
much Certainty in 4griculture as may be learn’d in a 
few Hours from fuch a Treatife. Feet 

The Rules, indeed, require much Labour, Study, 
and Experience to compofe them; but when finith’d, 
will be moft eafy to practife: Like the Rules for 


mca=~ 
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meafuring Timber ; their Ufe is, at firft Sight, eafy 
to every Carpenter, and to moft Artificers who 
work in Wood, but no illiterate Perfon is able to 
compofe thofe Rules, or to meafure Timber with- 


‘out them. i 


Cuap. XXI. The Defcraptcon of a 
Four-Coulter’d Plow. 


O defcribe all Parts of a Plow Geometri- 
cally, would require more Time and 
Learning than I am Matter of ; therefore 


leaving that to be done by fome-body. 


elfe, who is better qualified for it, I fhall at prefent 
attempt little more than what relates to the three 
added Coulters. | 

In Plate 1. Fig. 1. is the Portrait of a common 
Two-Wheel’d-Plow ufed in Berkjire, Hamp/fbire, 
Oxford/bire, and Wiltjbire, and in moft other Coun- 


ties of South-Britain ; and is generally efteemed the 


beft Plow for all Sorts of Land, except fuch miry 


- Clays that ftick to the Wheels, and clog them up, 


fo as they cannot turn round. 

But they have in fome Places, a Contrivance to 
prevent this Inconvenience ; which is done, by 
winding Thamb-Ropes of Straw about the Iron Cir- 


cles of the Wheels, and about the Spokes. ‘The — 


Wheels prefling againft the Ground, the ‘Uhumb- 
Ropes are diftended on each Side ; which Motion 


throws off the Dirt, and prevents its fticking to the 


Wheels, which it would otherwife do. 


Tis 
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*Tis commonly divided into two Parts, viz. the 
Plow-Head, and the Plow-Tail. 

‘The Pow-Head contains the two Wheels A, B, 
Fig. 1. and their Axis or Spindle of Iron paffing 
thro’ the Box C, turning round both therein, and 
in the Wheels ; the two Crow-Staves D, D, faftned 
into the Box perpendicularly, and having in each, 
two Rows of Holes, whereby to raife or fink the 
Beam, by pinning up or down the Pillow E, to ine 
creafe or diminifh the Depth of the Furrow ;. the 
Gallows F’, thro’ which the Crow-Staves pafs at top, 
by Mortifes, into which they are pinned; G the 
Wilds with its Links and Crooks of Iron, whereby 
the whole Plow is drawn; H the Tow-Chain which 
faftens the Plow-Tail to the Plow-Head, by the 
Collar I at one End, and by the other End pafling 
through a Hole in the Middle of the Box, is pinned. 
in by the Stake K; L the Bridle-Chain, one End 
whereof is faftened to the Beam by a Pin, and the 
other End to the Top ofthe Stake, which Stake is 
held up to the left Crow-Staff, by the With M, paf- 
fing round it above, and under the End of the Gal- 
lows below ; or inftead of this With, by a piece of | 
Cord, and fometimes by the End of the Bridle- 
Chain, when that is long enough. | 

The Plow-Tail confifts of the Beam N; the Coul- 
ter OQ; the Share P; and the Shear Q; the Hin- 
der-Sheat R, paffing thro’ the Beam near its End ; 
Sthe fhort Handle, faftened to the Top of the Hin-_ 
der-Sheat by a Pin, and to the Top of the Sheat by 
another Pin; ‘TT the Drock which belongs to the 
right Side of the Plow-Tail, and whereto the 
Ground-Wrift V is faften’d ; as is the Earth-Board, 
whofe Fore-part W, Fig. 3. is feen before the Sheat ; 
and alfo the long Handle X, whofe Fore-part Y 
appears before the Sheat,and is faften’d to the Drock 

by a Pin at a, the other End of which Pin, goes in- 
me . to 


jo2 The Four-Coulter'd Plow. Cua r.XXi. 


tothe Beam. Z is the double Retch, which holds 
up the Sheat, and pafles through the Beam to be 
faften’d by its Screws and Nuts at band c. 

But without intrenching much farther upon the 
common Plow-Wright’s Art, whofe Trade is his 
Living, I'll haften to fhew the neceflary Difference 
there is betwixt the Common Plow, and the Four- 
Coulter Plow, beginning with Fig. 2. where it is re- 
prefented as ftanding upon a level Surface. - 

Fig.a. And, Fir/l, The Beam differs in Length, 
being ten Foor four Inches long, as the other Plow- 
Beam is but eight Foot; it differs in Shape, as the 
other is ftreight from one End to the other, but this, 
is ftreight only from a to b, and thence turns up ot 
a fudden, in the Manner that is fhewn in the Cut; 
fo that a Line let down perpendicular, from_the 
Corner at a, to the even Surface whereon the Plow 
ftands, would be eleven Inches and a half, which is 
its Height inthat Place; and if another Line were 
let down, from the turning of the Beam at b, to 
the fame Surtace, it would be one Foot cight Inch- 
es and a half, which is the Height that the Beam 
ftands from the Ground, at that Part ; and a third 


Line lect down to the Surface, from the Bottom of 


the Beam, at that Part which bears upon the Pu- 
low, will fhew the Beam to be two Foot ten Inches 
high above the Surface in that Part. 


From the End a, to the Back-part of the firft | 


Coulter, isthree Foot two Inches ; from thence to 
the Back of the next Coulter, is thirteen Inches; 
thence to the third, thirteen Inches; and from thence 


to the fourth, thefame. From atob is feven Foot. | 
This Crookednefs of the Beam is to avoid the too © 


great Length of the foremoft Coulters, which would 
be neceflary if the Beam was ftreight 5 and then, un- 


lefs they were vaftly thick and heavy, they would . 


be apt to bend, and the Point of the fourth would 
| | be 
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be at fo great a Diftance from its CoultersHole,that 
it would have the greater Power to loofen the Wed= 
ges, whereby the Coulter would rife up out of its 
Work,as it never doth when theBeam is made inthis 
bending manner. ‘This Beam is made either of Ath, 
which 1s the lighteft, or of Oak, which is the moft 
dutable. Its Depth and Breadth may vary, accor- 
ding to the heavier or lighter Soil it is to till; but 
this before us is in Depth five Inches at the firft 
Coulter-Hole, and in Breadth four Inches. 

fig. 4. Isthe Sheat Q in Fig. 1. (broad feven 
Inches) with the Iron Retch on it, the left Leg of 
_ which Retch muft ftand foremoft, to the end that the 
Edge of its Fore-part, that is flat, may fit clofe to 
the Wood of the Sheat: This Retch holds the 
Sheat faft up to the Beam by its Nuts and Screws ; 
as alfo does a Pin driven into the Hole a, which 
Hole being a fmall part of it within the Beam, the 
Pin being driven into the Hole, draws up the Shear 
very tight to the Beam. ‘The principal Thing to 
be taken Notice of here, is the Angle bcd, which 
fhews the Elevation of the Sheat ; the Line cd is 
fuppofed to be equal with the Bottom of the Share, 
(or rather with the plain Surface whereon it ftands ;) 
when this Angle at c is larger than of forty five De- 
grees, a common Plow never goes well: In my 
four-Coulter Plow I choofe to have it of forty two, 
or forty three at the moft. 

Fig. 5. Is the Share ; ais the End of the Point ; 
bis the Tail ofthe Share, long from a to b three 
Foot nine Inches; cthe Fin; d-the Socket into 
which the Bottom of the Sheat enters; ¢ a thin Plate 
of Tron riveted to the Tail of the Share: By this 
Plate, the Tail of the Share is held to the hinder 
Sheat, as at d; in Fig. 1. bya {mall Iron Pin with 
a Screw at its Hind, and a Nut ferew’d onit on the 

inner or right Side of that Sheat. From a to a 
ve 8 ¢ the 
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the Point, long about three Inches anda half, flat 
underneath,and round at Top: It fhould be of hard 
Steel underneath. From f toc is the Edge of the 
Fin, which fhould be well fteeled; the Length of it 
is uncertain, but it fhould never make a leis Angle 
at {than it appears to make in this Fig. “The Soc- 
ket is a Mortife of about a Foot long, at the up- 
per parc ; two Inches deep: The Fore-End of this ~ 
Mortife muft not be. perpendicular, but oblique, 
conformable to the Fore-part of the Sheat which 
enters it ; the upper Edge of which Fore-part muft 
always bear againft the Sheat at e in Fig. 4. but if 
this End of the Socket fhould not be quite fo oblique 
as the Sheat, it may be help’d, by taking off a lit- 
tle of the Wood at the Point c. 

Fig. 6. Shews the Share, with its right Side up- 
wards, in the fame Pofture as when it plows; whofe 
Side a b thould be perfectly ftreight, but its under 
Side at c, which is its Neck, fhould be a little hol- 
low from the Ground, but never more than half an 
Inch in any Plow, and a Quarter of an Inch ina 
Four-Coulter Plow ; fo that the Share when it ts firft 
made, ftanding upon its Bottom, bears upon the le- 
vel Surface only in three places, viz. at the very 
point a, at the Tail b, and at the Corner of the 
Find. . 

Fig. 7. Is the Share, turn’d Bottom upwards 5 and . 
{hews the Concavity of the Fin at a5; which mutt be: 
ercateftin a ftony rubbly Soil. | | 

Fiz. 8. Shews the Share, the right Side upwards, | 
but leaning towards the Left. 

In placing of the Share rightly upon the Sheat, , 
contifts the well going of a Plow, and is the moft : 
dificult part of a Plow-Wright’s Trade, and is very’ 
dificult to be fhewn. Suppofing the Axis of the: 
ftreight Beam, and the lett Side of the Share, to be: 
both horizontal, they muft never be parallel to each 

| other 5; 
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_ other; for if they were, the Tail of the Share bear- 
ing againft the Side of the Trench, as much as the 
Point, would caufe the Point to encline to the right 
Hand, and go out of the Ground into the Furrow ; 
if the Point of the Share fhould be fer, fo that its 
Side fhould make an Angle on the right Side of the 
Axis of the Beam, this Inconvenience would be 
much greater ; and if its Point fhould encline much 
to the Left, and make too large an Angle on that 
Side with the Axis of the Beam, the Plow would 
run quite to the left Hand; and ifthe Holder, to 
prevent its running out of the Ground,turns the up- 
er part of his Plow towards the left Hand, the 
Fin of the Share will rife up, and cut the Furrow 
diagonally, leaving it half unplow’d; befide, the 
Plow will rife up at the Tail, and go all upon the 
point of the Share: To avoid thefe tocouvenenice 
the ftreight Side of the Share muft make an Angle 
on the left Side of the Beam, but fo very acute,that 
the Tail of the Share may only prefs lefs againft the 
Side of the Trench than the point does. ‘This An- 
gle is fhewn by the prick’d Lines at the Bottom of 
Fig. 1.. where the prick’d Line ef, is fuppofedto be 
the Axis of the Beam let downto the Surface, . and 
the prick’d Line gf parallel to the left Side of the 
“Share; but this Angle will vary asthofe two prick’d 
‘Lines are produc’d forwards to the Fore-End ofa 
Jong and a fbort Beam, keeping the fame Subtenfe. : 
Por Plow-Wrights always take this Sabtenfe at the 
Fore-E:nd ofa Beam; whether it be a long Beam or 
a fhort one; and *tis the Subtenfe e¢ g, that deter- 
mines the Inclination the point of the Share. muft 
have toward the left Hand. Plow-Wrights. differ 
much in this Matter; but, by what I can learn by 
_ thofe that make the Plows I ‘fee perform the bef, 
this Subtenfe at the Fore-End of an cight-Foctr 
Beam, thould never be more than one Inch and a 
{> Halt 
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Half; and by full Experience I find, that whether 
the Beam be long or fhort, the Subtenfe muft be the 
fame ; for when my Plow-Wrights take this Subtenfe 
at eight Foot from the Tail, when they make my 
Four-Coulter Plow, whofe Beam is ten Foot four 
Inches long, the point of the Share will incline too 
much to the left, and it will not go well until this 
Fault be mended, by taking the fame Subtenfe quite 
at the End of the Beam ;_ which makes the menti- 
on’d Angle more acute. 
” Fig. 3. Shews the right Hand Side, and upper 
Side of the Four-Coulter Plow, of which V the Iron. 
Ground. Wrift is fhewn in Fig. 9. long two Foot 
five Inches, deep at the End b four Bae and . 
three Eighths of an Inch thick, except at the End, 
a, where it is thin enough to bend, fo as to fit clofe : 
to the Share, as at e,in Fig. 6. The Ground-writ: 
has four {mall Holes near its End a, into one of which | 
goes a Nail, to faften it to the Sheat, thro’ the long; 
Flole in the Side of the Socket of the Share, as at a,, 
in Fig. 103; and then it will ftand in the Pofture: 
fhewn by ef, in Fig. 6. From the Outfide of the: 
Ground - Wrift at f, to the Oute-fide of the: 
Share at b, is eleven Inches and a half, which is: 
the Width of the lower Part of the Plow-Tail at: 
the Ground ; the Ground-Wrift has feveral Holes: 
at the upper Side of its broadeft End, as at b, int 
Fig. 9. by which it is nailed to the lower part off 
the Drock ‘T,, . as in Fig. 3. which Drock. with its | 
Perforations is fhewn in Fig. 11, es 
- Fig.12.-Is the EKarth-Board, with its Infide up=» 
wards; the Notch ab fhews the rifing of the Wood, , 
which takes hold of the Edge of the Shear, to hold! 
it the firmer, to which it is faftened by the Hole c: 
and.d; and at the.other End it is faftened to the: 
~ Drock,,at the Hole‘e,. All which is feen as it ftands 
mark’d with W, in Fig. 3, But this Pin,with which » 
it is faftened to the Drock, is bigger in the Mae 
| than | 
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than at each End; which prevents the Earth-Board 
from coming near the Drock: By this Pin, the 
Earth-Board is fet at a greater orlefs Diftance from 
the Drock, as there 1s Occafion to throw off the 
Furrow farther from the Plow at fome Times than 
at others: -It always ftands confiderably farther out 
on the right Hand than the Ground-Wrift does, 
which is one Reafon that the Drock is made crook= 
ed, bending outwards in that Part. , 

The long Handle X is Fig. 13. long five Foot 
four Inches, broad in the wideft part four Inches, 
pinned to the Sheat thro’ the Holes a, b, and pin- 
ned to the Drock thro’ the Hole c. 

The fhort Handle S is Fig. 14, and is long three 
Foot nine Inches, pinned to the hinder Sheat (being 
Fig. 15.) by the Hole a,and to the Top of the Fore~ 
Sheat above the Beam by the Hole b. P: 

The Handles are made fo long, for the more eafy 
guiding of the Plow; but the lazy Plow-Man is apt 
to cut them off fhorter, clofe up to the Plow, to the 
end that bearing his whole Weight thereon, he ma 
in a manner ride inftead of walk 5 but if he fhould 
thus ride on long Handles, he would tilt up the 
Fore-End of the Beam, and raife the Share out of 
the Ground. ? 

The chief, and moft indifpenfably necefiary Thing 
to be obferved, is, to place the four Coulters in 
fuch a Manner, that the four imaginary Planes.de- 
{cribed by the Edges of the four Coulters, as the 
Plow moves forwards, be all of them parallel to 
each other, or very nearly fo; for if any one of 
them fhould be much inclin’d to, or recede from ei- 
ther of the other three, they could not enter the 
Ground together. In order to place them thus, the 
Coulter-Holes muft be made thro’ the Beam, in the © 
Manner as they are fhewn in Fig, 3. viz. the fecond 

Coulter-Hole is two Inches and a half more Pete | 
| ight 
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Richt than the firft, the third two and a half more 
on the right Hand than the fecond, and the fourth 
two Inches and a half more on the right Hand than 
the third, conformable to the four Incifions, or Cuts 
they are to make ina Ten-Inch Furrow; and be- 
caufe no fingle Beam 1s. broad enough to hold the 
four Coulter-Holes at this Diftance, we are forced 
to‘add the Piece fhewn in Fig. 16. The fecond Hole 
is made part in the Beam, and part in this Piece ; 
the third and fourth are made wholly in this Piece, 
in which a,b,c, are the Ends of the three Screws, 
which faften the Piece to the right Side of the Beam, 

by their Nuts. - | ts 
~The Diftance of two Inches and a half, by which 
each of the three added Coulters ftands more to the 
tight Hand than that immediately behind it, muft 
be reckon’d from the Middle of one Hole to the 

Middle of the other. 2 O78 sie 3 

~ The Fore-part of every Hole muft incline a lit- 
tle towards the Left; fo that the Backs of the Coul- 
ters may not bear againft the left Side of the Incifi+ 
ons made by the Edges. ar 
Fach Hole being a Mortife, is one Inch and a 
Quarter wide, with its two oppolite Sides parallel 
from ‘Top to Bottom; cach of thefe Mortifes, 
or Holes, are long at Top three Inches and a 
half, and at Bottom three Inches; the Back- 
art, or Hinder-End, of each Coulter-Hole is not 
perpendicular, but oblique, and determines the Ob- 
liquity of the ftanding of the Coulter, which is wed- 
ged tight up to it by the Poll-Wedgei, in Fiz. 13 
as all Coulters are. | oe 
Fig. 17. Is a Coulter; ab is its Length, being 
two Foot cight Inches, before it is worn 5 ed is 
its Edge, fixtecn Inches long; dc is the Length 
of its Handle, fixtcen Inches; this is made thus long 
at firft, to ftand above the Plow, that it may be 
driven down lower, according as the Point wears 
fhorter 5 
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fhorter ; this Handle is one Inch and feven Eighths 
broad, and feven Kighths of an Inch thick, equally 
thro’ its whole Length: its Breadth and Thicknefs 
might be defcribed by a rectangled Parallelogram. 
In all Plows this firft Coulter is, or ought to be, 
plac’d in the Beam in Manner following; viz. its 
Back to bear againft the Back of the Coulter-Hole, 
its right Side above to bear againft the upper Edge 
of the Coulter-Hole, and its left Side to bear againft 
the lower Edge of the Coulter-Hole ; fo that al- 
ways three Wedges at leaft will be neceflary to hold 
the Coulter ; the Pole-Wedge before it, as at i, in 
Fig. 1; another Wedge on the left Side of it above, 
anda third on the right Side underneath: The Coul- 
ter-Hole mutt be fo made, that the Coulter ftanding 
thus acrofs the Hole, its Point mayincline fo much 
towards the Left, as to be about two Inches and a 
half farther to the Left than the Point of the Share, 
if it were driven downas low as it; but it never 
ought to be fo low in any Plow: As to its bearing 
forwards, the Point of the Coulter fhould never be 
before the Middle of the Point of the Share: What 
Angle the Coulter would make with the Bottom of 
the Share, may be feen by the Pofture it ftands in, 
in Big. 1. fit fhould be fet much more obliquely, 
it would have a greater Force to raife up the Pole« 
Wedge, and get loofe. | 
The three added Coulters fhould ftand in the fame 
ofture with this already defcribed, in regard to the 
Br agra of their points towards the Left, and 
this isa very great Advantage to them; for by this 
Means, when the Fin is rais’d up, by turning the 
Handles towards the Left, their points do not rife 
out of the Ground on the right Hand, as they would 
do without this defcribed Inclination towards the 
Left; but in regard to their pointing forwards, I 
find it beft, that every one of the Three fhould be 
si little 
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little more perpendicular than that next behind it. 
So the Coulter 4 ftands the neareft to perpendicular 
of any of them; by this Means, there being more 
Room betwixt them above than below, they are the 
more ¢afily freed from the Turf, whenever the pie- 
ces, being covered with a great Quantity of Couch- 
Grafs, or the like, rife up betwixt them, which, 
tho’ this icldom happens, makes a Necefliry for a 
Man or a Boy to go on the Side with a forked Stick, 
to pufh out the Turf and Grafs, which might other- 
wife fill the Spaces betwixt the Coulters, and raife 
up the plow out of its Work. 

*Tis to be obferved, that none of thefe Coulters 
ought to defcend fo low as the Bottom of the Share, 
except when you plow very fhallow: ’Tis always 
fufficient that they cut through the Turf, let the 
plow go never fo deep in the Ground. 

It is neceflary alfo, that when you plow very 
thallow, the Fin of the Share be broad enough to 
cut off the fourth piece or Furrow ; elfe that, lying 
faft, will be apt to raife up the Ground-Wrift, and 
throw out the plow : But when you plow deep, the 
_ Ground-Wrift will break off this fourth Furrow, 
although the Fin be not broad enough to reach it. 

Sometimes the firft, or left Furrow, is apt to come 
through betwixt the firft Coulter and the Sheat, and 
fo falls on the left-hand Side of the plow: This is 


no Injury; but yet ’tis prevented, by letting the fe- 


cond Coulter ftand a little higher than the third, 
and then the fecond Furrow holding the firft at its 
Bottom, will carry it over, together with itfelf, on 


the right Side by the Earth-Board; but yet never - 


fet this, or any of the three added Coulters, fo high 
that they may not cut throughthe Turf. But as for 
the firft Coulter, tho’ it fhould cut but an Inch or 


two within the Ground, the Share will break offthe — 


firft Furrow in raifing it up. 
Re« 
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Remember, as oft as the point of any Coulter is 
worn too fhort,that you drive down the Coulter with 
_ alarge Hammer,carried for that purpofe ; and when 
itis driven low enough, faften the Wedges again, 
fo as to keep the Coulters in their right. poftures, 
that their Incifions may be.all of them equidiftant. 

Fiz. 18. Isa Nut, with two of its oppofite Cor- 
ners turn’d up, by which it is driven round bya 
Hammer, and has fo great a.Force, that three of 
them with their Screws properly placed, hold the 
piece, Fig. 16, as faft to the Plow-Beam as if they 
both were made of one piece of Wood ; but as of- 
ten as the Wood fhrinks in dry Weather, the Nuts 
muft be fcrew’d farther on, both here and 1n all o- 
ther places where they are ufed ;_ particularly, thofe 
which hold up the Retch; for 1f the Sheat dhould 
once get loofe, there is no Cure but by a new one. 

Betwixt this Nut and the Wood, there fhould be 
a thin Iron Bolfter, about the Thicknefs of a Shil- 
ling, broader than the Nut, to prevent the Nut 
from eating into the Wood; efpecially when ’tis to 
be often {crew’d, as on the Retch of thefe Plows, 
and moft of all on the Hie-Plow ; but fometimes we 
--ufe a piece of Shoe-Leather inftead of an Iron Bol- 
fter. 

Note, there mutt be Iron Plates upon all the Coul- 
ter-Holes both above and below, three of which 
are feen on the piccein Fig. 16. ‘'There’s no need to 
fay how they muft be nailed on with many Nails 
made for the purpofe. _ ae 

Fig. 19. Is the Iron Collar, faftned to the Beam 
by two fhort Crooks A, B, which rake hold of two 
fhort Pins driven into the Plow juft behind the fe- 
cond Coulter-Hole, one on one Side, and the other 

~ on the other Side of the Beam. ‘The Crook A is 
feen on the left Side of the Beam near c, in Fig. 2. 
‘The Crook B doing the a on the other Side pe 
t the 


312 The Four-Coulter’d Plow. Cuarv.XXI, 


the Beam, which is feen near a, 1n Fig. 3. C is the 
Crook (for its Shape called a C) which holds the 
Tow-Chain to the Collar by the Link D, being part 
of the faid Chain taking hold ofits Fore-Claw ; the 
other Claw taking hold of one of the five Notches 
of the Collar ; this Collar is partly feen at d, in 
Fig. 2. Both the Claws of the Crook (or C) turn 
upwards, fo that they cannot take hold of any 
thing that may rife under the Plow: The Ufe of the 
Norches is to help the Direction of the Point of the 
Share, which has been defcribed by the prick’d Lines 
under Fig. 1. As the point of the Share wears, it 
inclines a little more towards the Right, and is re-= 
medied by moving the Crook into a Notch nearer to 
the Left, which will direct the Point a litrle more 
towards the Left ; this is more eafy to be done 
here than in the common Plow, whofe Collar moves 
round the Beam: We can, by changing the Crook 
from one Notch to another, incline the point of the 
Share towards the Right or Left at Pleafure. The 
Length of cach Sideof this Collar is a Foot. 

The Tow-Chain is beft feen in Fig. 3. where the 
Link Y is that which paffes through the Box, and 
is pinned in by the Stake, as has been fhewn in Fig. 


4. which Stake is commonly nailed to the Box, to 


prevent its rifing up. When we would draw upthe 
Plow a little nearer to the Crow-Staves, we take 


hold of the Crook by a fecond or third Link. Note, © 


that the fhortning of the Chain does alfo a little in- 
cline the point of the Share towards the Left. 


Fig. 20. Is the fron Wilds; the Leg A is of one 
piece with that which has the Notch, and that paf- - 


fes through the Leg B by the Loop at a; both 
which Legs pafs through the Box, and are pinned 


in behind it, by the’ crooked Pins C, D. This Fi- | 
gure is feen with its Crooks on it, both in Fg. 1. 


and Fig. 2. Note, that the Holes in the Box thro’ 
| which 
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which thefe Legs pafs, muft not be made at right 
Angles with the Box, but mutt incline upwards, fo 
that the Fore-part of the Wilds may be higher than 
theHinder-part, or elfe theU pper-part of the Crow- 
ftaves would lean quite back whenthe Plow is drawn. 
If the Beafts that draw immediately next. to the 
Plow be very high, their Traces mutt be thelonger,; 
elfe they and the Wilds, making too fmall.an Angle 
with the Tow-Chain at the Box, when.they draw 
hard, the Wheels will rife from the Ground, .and be 
apt to overturn: This Angle I tuppofe fhould not 
be lefs than of 160 Degrees, and the Angle made.by | 
the Tow-Chain or Traces that are drawn by the 
Cattle that go before them, will make. an Angle 
with the Tow-Chain at the Box yet much more ob- 
tufe.. The Ufe of thefe Notches in the Wilds, is 
to give the Plow a broader or narrower Furrow ; 
If the Links are moved to the Notches on the right 
Hand, it brings the Wheels towards the left Hand, 
which gives a greater Furrow ; and when the Links 
are moved toward the left Hand, it gives a lefs 
es urrow, by bringing the Wheels. towards the right 
and. set 
The Diftance betwixt the two Legs of the Wilds 
is eight Inches and a half; the Length of the Legs 
is nineteen Inches. ‘They muft be of convenient 
Strength ; the Links being placed 1n Notches dif- 
tant from one another, prevent one Wheel from ad- 
vancing before the other, which would happen if 
the Links were both in one Notch, or in two ad- 
joining Notches, except they were Middle Notches; 
“Thefe Links are each fix Inches and a halflong, 
E. is the Ring, by which the two Links, and the 
two Crooks F and G are held together, and on which 
they all move. 
The Height of the Wheels in Fig. 2. The left-hand 
Wheel is twenty Inches Diameter ; the Diameter of 
mM "t3 the 
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the right Wheel is two Foot three Inches ; the 
“Diftance the Wheels are fet, from each orher at the 
Ground, is two Foot five Inches and ahalf; the 
~Crow-ftaves are one Foot eleven Inches high, from 
‘the Box to the Gallows ; they both ftand perpen- 
dicular to the Box, and the Diftance between the 
Crow-ftaves 1s ten Inches and a half. ‘The Pillow 
is pinned up at its Ends by two fmall Iron Pins, 
which are chained to it, that if they drop, they 
“may not be loft. ‘Thefe appear in Fig. 1. and:fig.2. 
The Height from the level Surface, up to the Hole 
in the Box, where the Tow-Chain pafles through 
it, is thirteen Inches (being two Tadhies below the 
Holes of the Wilds, on the Hinder-fide of the Box) 


the Height at the other End, where the Crook of 


the Collar takes hold of the Pin in the Beam atc, in 


Fig. 2. is twenty Inches high above the fame level . 
Surface, and fhews how much the Chain defcends | 


forward, for drawing down the Plow, and by which 


Defcent may be known what Angle the Chain would. 


make with the Surface, if it were produced for-: 


wards ina ftreight Line ; which is a Thing material 


for the good Going of a Plow.; and fo is the Angle: 


the Tow-Chain makes with the Beam; About the 


Middle of this Tow-Chain, there fhould be a Swi-: 
vel, whereby one End of the Chain may tura with-: 


‘out the other. 


When this Four-Couiter Plow is made, I would. 


advife that it be tried with only the firft Coulter, 
before the other three are put in; for if the Plow 
does not go well with one Coulter, ’tis not likely it 


thould go well with four; and I never yet have feen | 


or heard of any that went well with one Coulter, 


that did not alfo go well with four, being placed as | 


is here direéted. 
_ The Proofs of a Plow’s performing well are thefe; 
viz Ifitmakes a Furrow of an equal Depth on the 
right 


Cuarp.X XI. The Four-Coulter’d Plow. 315 


right Hand and on the Left, and turns it off fairly : 
If, in its going, the Tail of the Share, and the Bot- 
tom of the Drock, bear againft the Bottom of the 
Furrow, and if it goes eafy in the Hands of the Hol- 
der, without prefling one Arm more than the other, 
then the Plow is certainly a good one. 

The Plowman who is accuftom’d to a Iwo- 
Wheel'd Plow, never fuffers the Wheels to overturn, 
in turning out at the Land’s End, from one Furrow 
to another; for which purpofe, after he has lifred 
the Plow a little round, he has a Knack of holding 
up the Crow-ftaves with the Eind of the Beam, by 
prefling his Hand hard againft the Handle, whilit 
the Plow lies down on one Side, until the Horfes, 
the Wheels, and the Plow come near to a Line in 
the Beginning of the Furrow ; and then he lifts up 
his Plow, and goes on. 7 


Cav. XXIL Of the Drill-Boxes.. 


HE Drill isthe Engine that plants our 

Corn and other Seedsin Rows ; it makes 
the Channels, fows the Seed into them, 

and covers them at the fame Time, with 

great Exaétnefs and. Expedition. Bag 
_ The principal Parts of the Drill are, the Seed-Box, 

‘the Hopper, and the Plow, with its Harrow. | 

Of thefe the Szed-Box is the chief ; it meafures(or. 
sather numbers) out the Seed which it receives from 
the Hopper > It is for this Purpofe as an artificial 
Hand, which performs the Task of delivering out 


the 
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the Seed, more equally than can be done by a natu- 
ral Hand. eee 

It is defcribed, together with fome of its Appur- 
tenances, in Plates 2 and 3. , 


The MORTISE. 


As the Seed-Box is the principal part of a Dril/, 
fo is the Morti/e the principal part of the Seed-Box. 
The following Defcriptions fhew how this Mor- 
tife differs from a common Mortife. | | 
Fig. 1. Plate 2. Shews both the upper and 
lower Edges of 2 Turnep Seed-Box, andthe Manner: 
how they are pofited one over another. abcd is. 
a rectangled Parallelogram, and fhews the upper: 
Fidges (or one of the Mortife. efgh being a 
Figure of the fame Denomination with the former, , 
is the lower Edges (or Bottom) of the Morti/e. The: 
‘Line eh is the Length of the lower Edge of the: 
Hinder-End of the Mortife. ad 1s the upperiidge 
of the Hinder-End of the Mortife, and pofited juft 
over the lower Edge of the fame End. ‘The Space 
between the Line a b, and the Line e f, fhews half? 
the Excefs whereby the Bottom of the Morti/e ex-. 
ceeds the Top in Breadth; as the Space on the op-: 
‘pofite Side, betwixt the Line cd, and the Line gh, 
thows the other Half of that Exxcefs 5 both which, 
Halves, taken together, fhew the whole Bevel (or: 
Angle of Inclination) defcribed in Fig.2, “That: 
part of the Line ab, from the Angle at b to the 
Line fg, which interfects it, fhews the Excefs where-- 
by the Top of the Mortife exceeds the Bottom ia» 
Length. , 
Fig. 2. Is the Morti/e cut down by its four Cor- 
ners, and laid open abcd is a Trapezium with 
two parallel Sides, and mark’d A, the right Side of © 
| | the 
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the Morti/e , its oppofite Side ef gh, mark’d B, the 
left Side of the Mortife; the Areas of both being 
true Planes. 7 

dikh Shew the Fore-End of the Morti/e mark’d 
C. alme thew the Hinder-End of the Morti/e, 
mark’d D. adhe thew the Bottom of the Mortife 
already defcrib’d in Fig. 1. If thefe oppofite Sides 
and Ends were all raifed up, until the Angle at b 
join the Angle at I, and that at m join f, and that 
at g join k, and that at 1 joinc, the Top of the 
Mortife would be formed, and the fame with the 
Parallelogram abcd, in Fg. 1. and then the entire 
Mortife of the Turnep Seed-Box would appear in its 
true Form, ftanding upon its Bottom. 7 

This differs from a common Mortife, in that it is 
impoffible to fit it with a Tenon ;, becaufe it is nar= 
rower above, and fhorter below, as in Fig. 1. 

The Areas, or imaginary Planes, of the Top and 
Bottom of theMorti/e, are parallel to each other, but 
not equal. 

Its two oppofite Sides are equal, but not paral- 
lel, by reafon of their Inclination to each other up- 
wards, which is the Bevel hereafter to be defcribed. . 

The two Ends are neither parallel nor equal, be- 
caufe the Hinder-End_D is perpendicular to the Top 
and Bottom, and the Fore-End oblique, and there- 
fore longer. | 

When two oppofite Sides, or Surfaces, are in- 
clined to each other upwards, I call that Inclination 
_ a Bevel 5 but when they are inclined downwards, I 
call it a Bevel revers’d. 

_The Line ae, being the Botcom, or Bafe, of the 
Hinder-End D, by being longer than the Line | m, 
fhews that the Morti/é is bevel. | 

The two prick’d Lines mn and fo, with the 
Line 1m, and part of the Linea e, make a reétang- 

led Parallelogram, which fhews the exaét Depth - 
tne 
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the Morti/z, and forms on each Side of it a rectang- 
led Triangle, the one men, and the other loa; 
which Triangles being fimilar and equal, and their 
acute Angles at | and m, being cach of four Degrees, 
make the whole Bevel, or Inclination of the Sides 
of the Morti/e, to be of eight Degrees, their Hypo- 
thenufes being the fame with the Sides of the Mor- 
tt[Ce 
a Te his End D, being raifed up toits Place, will be 
at right Angles with the Plane of the Top and of 
the Bottom of the Morti/e, which, being both rect- 
angled Parallelograms, prove that Bevel, or Angle 
of Inclination, to be the fame from one End to the 
other of the Sides, which Sides are the Hypothe- 
nufes of thofe two Triangles: But this could not 
be proved by the Triangles in the oppofite End C; 
becaufe the Bafes being the fame with the other,and 
having their Legs longer, the vertical Angles at k 
~ and 1 are more acute. ‘The Legs are longer ; be- 
caufe the End C, when in its Place, is not at right 
Angles with the ‘Top and Bottom of the Morti/e, as 
the End D ts. 5 
The next Thing to be defcribed in the Mortz/e, is 
the Bore, great Hole, or Perforation ; which is beft 
fhewn in the Side of a Mortife of a Wheat-Drill, be- 
ing larger, as in Fig. 3. wherein cebd is the great 
Hole, and is a Section of a hollow Cylinder, that 


paffes through the Morti/e, with its Axis parallel to _ 


the Edges of the Ends of the Morti/e. Vhis Cylin- 
der, being cut by the Side of the Morti/e obliquely, 
and not parallel to its Bafe, isan Ellipfe. | 


The prick’d curve Line is a Circle parallel to the — 


Bafe of the Cylinder,and the curve Line bed ¢ is the 
Ellipfis; and this Curve is more or lefs elliptical (or 
oval) in Proportion to the Angle of Inclination, or 
Bevel, ofthe Sides of the Morti/é. 


OF 


| 
\ 


Cuarp. XXII. Of the Drill-Box. &c. 319 


Of this Ellipfe the longeft Diameter (or Axis 
traufoerfus ) bc, is at right Angles with the upper 
and lower Edges of the Sides ‘ot the Mortife. 

Its fhorteft Diameter (or Axis rectus ) de, is the 
Diameter of the Cylinder, biffeCting the Axis tran/~ 
verfus at right Angles in the Center a 5 and is in this 
Figure one Inch and a half. HAD DANG 

This Ellipfe being concentrick with the Circle, 
the Letter a is the Center of both. q Mii 

‘The Semi-Ellipfis ceb is the Part of chief Ufe, 
and therefore the Edge muft of Neceflity be fmooth 
and without Flaws,as mutt the Surfaces of the Sides 
of the Mortife betwixt the Ellipfe and the Fore- 
End. TE 

The Tongue of the Seed=Bex (Plate 3, Fig. 1.) 
differs from that in the Sound-Board of an Organ 
(from which I took the Idea of it) in Shape, in‘Si- 
tuation, and in the Manner of its being fix’d to the 
Mortife. gio 

~The Tongue, in the Organ, is on its Surface a 
long Square, or rectangled Parallelogram, a little 
_ broader and longer than the Mortife (or Groove) it 
fhuts againft ; but this Tongue on its upper Surface, 
which is here turned downwards, being a Plane, is 
a ‘Trapezium of the fame Shape with the Fore-End 
of the Morti/e juft now defcribed, except that the 
‘Tongue has a lefs Bevel. 3 G2 

The Situation of that in the Organ is on the Out- 
fide of the Morti/e, which it fhuts by its Spring be- 
hind it, and opens immediately by the Finger of the 
Organift prefling down the Key to let in the com- 
prefied Air to its Pipes; but this Tongue is fitu- 
ate within the Morti/e of the Seed-Box, and placed 
almoft in a Manner diagonally ; for had it been pla+ 
_ eed like the other, the Seed getting betwixt it and 
the Edges of the Mortife, would not have given way 
to its fhatting (as the oe does to the ssuefor 
3 Uiu lave 
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have kept it always open, which would have ren- 
der’d it ufelefs for fowing of Seeds. 

The Manner of faftning the Organ-'Tongue to its 
Mortife, is by Parchment and Leather glu’d to its 
Surface, and alfo to the Sound-Board, at its End 
which is oppofite to that prefied open by the Key, 
and fhut by the Spring; but this our Tongue is 
held within the Morti/eé, and moves on an Axis, 
which paffes thro’ its upper and narrower End, 
which, Axis is the Pin A (which muft be exactly pa- 
rallel to the Edge of the End of the Mortife), and 
alfo thro’ the Hole f, in Fig. 3. in Plate 2, which ts 
{een in its Place at Ain Fig. 3. Plate 3. and likewife 
thro’ both Sides of the Morté/e near their upper Ed- 
ges, andas near the Fore-End of the Morti/e as may 
be, without the Tongue’s rubbing againft the faid 
Fore-End. 

The Breadth of the Tongue muft be conformed 
to the Breadth and Bevel of the Morti/é, and when 
“tis on its Axis, it being raifed tight up as far as the 
fhort prick’d Line 1 m in Fig. 3. Plate 2. being one: 
eighth part of the great Hole, and being there, you. 
fee its upper-Edges touch both Sides ot the Moréie: 
by their whole Length: Then’tis rightly made ; and | 
by this Touching both Sides of the Mortié tightly 
and clofely, when raifed up to that Degree, it ap-. 
pears, that the two upper Edges of the Sides of the» 
‘Tongue are inclined to each other in an Angle that © 
is more acute, by about one Third, than is the) 
Anelc of Inclination of the Sides of the Mortife. 

Hence, when the Tongue is let down to itsPlace, , 
there will be on cach Side of it an empty Space, be- 
twixt it and the Morti/e, of the Form of a very a-: 
cute Triangle, whofe vertical Angle is more or lefs | 
acute, according as the Tongue approaches nearer» 
to, or recedes farther from the Spindle. | 


This || 
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This Fig. 1. Plate 3. is the Brafs Tongue with its 
Back-fide upwards. ‘The two outer Lines a b and 
cd are the Edges of the upper Surtace, (tho’ turn’d » 
~ downwards in this Figure) which are inclined to 
each other, as aforementioned ; but the two inner 
Lines e f and gh are nearer to each other, where- 
by this under Surface is narrower than the upper ; 
Both muft be plain Surfaces, but the upper and its 
twe Edges very tree from Flaws, and fmooth or 
polifh’d. | | 
eT he Reafon why the under-Surface is narrower 
than the upper, is to preferve the Bevel of the emp- 
ty Triangle: For tho’ the Bevel of the Sides ofthe 
Mortife would be fufficient for this, if both Sides of 
the Tongue were ture to keep equally diftant from 
the Spindle ; yet as the Tongue never is fo tight 
 onit Axis, but that fometimes one Corner of it may 
be nearer to the Spindle than the other, in this Cafe, 
_ that Side which is neareft to the Spindle would re- 
 verfe that Bevel, fo as to make the {mall empty 
Space that is betwixt the Aforti/é and the ‘Tongue, 
wider above than underneath. | eu 

CC Are the two little Knobs that prevent the 
Spring from flipping to either Side, and are at the 
Diftance from one another of the Breadth of the 
Spring. 7 

Fig. 2. Shews one Side, and the Thicknefs of the 
‘Tongue the other Side, being the fame. a b thews 
the polifh’d Surface (being a true Plane) whereon 
the Seed runs down to the Spindle. cd the Back- 
fide, which lies turn’d uppermoft in Fig. 1, be d 
fhews one End of the hollow Cylinder of the 
Tongue, thro’ which its Axis paffes. 

The Length of the Tongue muft be fuch, as will 
reach lower than juft to touch the Bottom of the 
great Hole as a Tangent; for if it be not longer 
than that, ic might ee that when the Mort:/é 
wus is 
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is empty of Seed, and the Tongue fet up clofe, a 
Wheel might in Turning, or otherwife, go a little 
backwards, and caufe a Notch of the Spindle to 
take hold of the Kind of the Tonguc, and tear it 
out of the Morti/e ;. therefore let the Tongue reach | 
alittle below the Spindle, as the prick’d Line ¢h,, 
inFig. 3. of Plate 2, doth. A aastoas AP : 

- As for the Pofture in which the Tongue ought to: 
ftand in the Morti/e, it is {hewn by the three prick’d| 
Lines in Fig. 3. Plate 2. where the prick’d Line gh: 
amakes an Angle of forty five Degrees, being the: 
neareft that it can ftand to the Spindle; the prick’d| 
Line 1h, makes.a fomewhat greater Angle, and it is, 
‘a.meam (or middle) Diftance trom the Spindle ; and| 
the prick’d Line k h is fuppofed to..be its greatett! 
Diftance, where the ‘Tongue makes its ereatett Ane-- 
gic with the, Top.and Bottom of the Mortife. Iff 
the ‘Tongue ftood.fo obliquely as to.make an Angle: 
much. lefs than forty five, the Tongne would rife: 
too much againft the. Bevel of rhe Mortife, and the: 
Spring would have the greater Difficulry- in return+- 
ing it to its place, when driven back by the Force: 
of the Notches. . . ia ak. 9 
.~ And. befide, when the Tongue flood wide from 
the Spindle, there might be fo much Room betwixt: 
it and the Sides of the Mortife, that fome. Seeds: 
might fall chrough there. _ 7 : 

_» the; Steel. Spring is.D, properly placed upon the: 
Back of the Tongue, in Fig. 1. Plate 3. beets 
yi At firft, I made the Spring double, z.¢. with two) 
Legs, in. Imitation of that in the Organ, and faftnedi 
into its ‘Tongue, much after the fame manner as the: 
Spring of the Organ is into its Tongue or Flap,, 
which prevents the comprefs’d Air from paffing outt 
of the Sound-Board, except whilft the.Key is thrutti 
down by the Finger of the Player; .but the Drille- 
Opring requiring to be of a. vattly greater Strength: 
MS | eg tJ than | 
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than that, I made it of Steel, of the Breadth of half 
an Inch, inftead of Brafs Wire: ‘his performed ve- 
ry well, and feveral Drills are yet extant, that have 
only this fort ot Springs; yet I found there was 
ereat Difficulty to tet the Legs at their due Diftance 
from each other; for their feafoning would alter 
them from what they were, whilft- the Steel was foft: 
They alfo took up too much Room in the upper 
part of the Mortife. “hen, to remedy thefe Incon- 
veniencies, I) made it fingle, with only one Leg, 
which by full Experience 1s found to be much bet- 
ter than the double one ; it does not contain a fourth 
part of the Metal, and is moft eafily made, requir- 
ing none of that Trouble and Nicety that the dou- 
ble Spring doth. I fhall therefore give a Defcrip- 
tion of the fingle Spring only. © ee 
B The End of the Screw, which holds the Spring 
to the Tongue, thro’ a Hole near the ‘upper End of 
the Spring ; D, the Middle, againft which the End 
of the Setting-Screw bears. ~ | ‘ 
Its Length is almoft the whole Length of the 
Tongue, the End Erreaching very near to the low~ 
er End of the Tongue, and the End B 1s as near the 
upper End of the Tongue, as ircan be placed with- 
out touching the Cylinder of the Tongue. ; 
The Breadth is ufually about half an Inch 3) the 
Thicknefs muft be in Proportion to its other Dimen- 
fions, and according to the Degree of ftiffncis re- 
quired. | cay 2 tin 
The longer it is, the thicker it muft be, to have 
the fame ftiffnefs; but the broader it 1s, the thinner 
it muft be of the fame Length fo that ’tis hard to 
determine its Thicknefs. ’Tis made ftifler or ftrong~ 
er by being cut fhorter ;\'’tis made weaker or Icfs 
tiff by filing or grinding it, either thinner or nar- 
rower. , | 


"The 
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The common Thicknefs is about that of a Shil- 
ling. 

The Degrees of ftiffnefs are meafur’d in this man- 
ner ; viz. Fix two Boards together, leaving a Chink 
betwixt them, in once AR ot an Inch long ; lay the 
Spring (when feafoned) aecrofs this Chink, with 
its Middle exactly over it; then put a fring over 
the fpring, which may pais with both Ends thro’ 
the Chink, and tie fo much Weight to the Ends of 
the ftring under the Boards, that will pull down the 
middle of the fpring, till it touch the Chink, and 
is ftreight with both its Ends; this will thew the 
Degree of ftiffnefs. But note, that the Spring muft 
be crooked, and bear only upon its Ends, with the 
hollow fide upwards. 

Iften or a dozen Pound Weight pull it down to 
the Board, ’tis a good Degree ot fiffnels, for alarge 
Box: Weare not confin’d to be very nice or exact 
in the Degree of ftiffnefs; for by our Fingers pref- 
fing it, we that are practis’d in it, know well c- 
nough, whether a fpring be of a fufficient Degree 
of ftiffnefs, without weighing it; but for fuch 
who are ufiacquainted with them, ’tis beft not to 
truft to Guefs but Weights; and to adjuft the 
ftiffnmefs to that of a f{pring, that has been known 
to perform well. 

.'The fpring muft bear againft the Back of the 
Tongue at each End, and lie hollow in the Middle: 
But the degree of Hollownefs of the fpring is very 
material 3 for thereon depends the diftance of the 
Tongue’s Motion towards the Spindle by Force of 
the fpring, and back again quite to the fetting-Screw, 
by the feed that is prefled againft ir by Force of the 
Notches, when they are moved by the Wheels ; be- 
caufe the more the fpring is curved, the farther will 
it thruft the Tongue from its Middle, if its ftrength 
be fuperior to the Force that refifts it, as it ought 
ge) 
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- to be when a Notch is paffed and before the next : 
This Motion of the Tongue ts called its Play. 

In order to meafure the Diftance (or Quantity) 
of this Motion, we muft confider, that the Tongue 
moving on its Axis above, defcribes with its lower 
End the Arch of a Circle, the Chord of which Arch 
is the Meafure required. 

To meafure this by the Angle the Tongue makes 
at its Center, would be no Rule for making Boxes : 
becaufe fome ‘longues are longer, fome fhorter, in 
proportion to the different Diameters of the Spin- 
dles they move againft; and yet the Play of the 
fhorteft muft be as much as that of the longett, that 
is, it muft defcribe as great an Arch at the place of 

reflure (defcrib’d in Fig. 3. Plate. 2.) and there- 
ae the thorteft Tongue would make the grcatett 
Angle. | ) 

A fhort and eafy way then,for a Mechanick to mea- 
fure,is thus: Screw in the fetting-fcrew until the 
tonguecome withina quarter of an Inch of touching 
the {pindle,then take out the fpindle,and trom theCen- 
ter of the Hole draw a Line on the fide of the Mor- 
tife,perpendicular to the tongue, and at the tongue’s 
Edge make a Mark with the Compafies, or a Pen; 
then force back the’Tongue againft the fetting-fcrew 
as far as it will go, (that is, until the {pring touch 
the whole Back of the ‘T’ongue ;) produce the faid 
Line to the fame Edge of the Tongue, or fet the 
Find of the Rule thereon, and draw another Line, 
by the Rule, from the Mark to the Edge of the 

ongue, when fartheft back, and there make the 
fecond Mark. ‘The Ruler ufed this Way will thew 
both the Perpendicular and the Meafure. 

_ But yeta quicker Way, Is to fet the Tongue by 
the fetting-fcrew, up to the Edge of the Hole; and 
when “tis fore’d back, meafure trom the Tongue to 
the neareft part of the Hole, which will ever be a 


ptt- 
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perpendicular Line drawn from the Center of the 
Hole to the place of preflure abovementioned, and 
make another Mark there: Now the Dittance be- 
tween thefe two Marks,is the Meafure (near enough) 
of the Tongue’s Play at the place of preflure. ‘Tho’ 
this Line drawn on the fide of the Mortife be not 
exactly perpendicular to the furface of the ‘Tongue, 
but only to.its Edge, yet the Difference is next to 
nothing, and not to be regarded. 

If its Meafure be a Quarter of an Inch, it is what 
Experience fhews to be of a good fize for all Corn 
and Peafe; a little lefs is no Harm, but greater is 
the moft fatal Error, into which moft of the Pre- 
tenders to the making of this Machine have fallen 5 
they give the ‘Longue half an Inch, fometimes three 
Quarters of an Inch Play. The Mifchief of this Er- 
ror is yet farther increafed, if the fpring be weak, 
ifthe Mortife have a too great Bevel, or if the An- 
gle made by the Tongue at the upper Eidge of the 
Mortife, be too acute. 

When the Tongue has too great Play, the feed is 
apt to be turn’d out too faft, or elfe too flow, in 
fpight of the Driller. For when ‘the Tongue is fet 
at its due Diftance from the fpindle, and is thruft 
quite back by the feed prefs’d againft it by the tur- 
ning of the Notches; but the fpring being unable to 
return the ‘Tongue to its former place at fuch a dif- 
tance, at the time of pafling the Intervals which are 
betwixt the Notches; then the fpace between the 
fpindle and the ‘longue being too open, the feed is 
fent down too faft. | | s¥ 

To prevent that, they fet up the Tongue to the 
{pindic, and then, as often as the {pring happens to 
overcome the Force of the feed’s Preflure (as fome- 
times it will) ’tisfent out too flowly. at 
_. The Inequality ofthe Running of the feed, makes 
fuch Boxes ufelefs, which the Expence of Two- 

pence 
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pence (for another Spring, or new feafoning of that) 
at moft would rectify, if the Maker underitood how 
‘to mend his own Work. If ‘Time did permit, more 
fhould be faid on this Point, becaufe I find it is the 
Pons Afini of a Workman ; fometimes ic may be 
prevented, when the fpring is too hollow, and gives 
too much Play. Sctew the fcrew that holds it on 
the Tongue, down clofer, fo that the lower part of 
the fcrew’s Head prefs againft the fpring, and there- 
by force its Middle nearer to the Tongue, until you 
find its Play leflen’d to its juft Diftance. 

The fpring remaining in this oompreffed“tate, 
has loft the weakeft, and retains only the ftrongeft 
part of its elaftick Force. Therefore if you find it 
then too ftiff, make it weaker by Filing or Grind- 
ing, or elfe put another into its place, which is 
worth honeftly no more than ‘T'wo-pence. | 

This Holding-fcrew has a pretty broad Head, 
and is {crew’d in by a Notch, like the Screw-pin of 
a Gun-Loeck. 

The Hole in the fpring muft be fomewhat bigger 
than the Molding-{ctew becaufe the {pring mutt 
have Room to move and play thereon. 

If the Middle of the fpring were againft the Mid- 
dle of that part of the ‘Tongue, that is betwixt its 
_ Axis and the place of preffure, the Diftance of the 
{pring’s Hollownefs would be juft half the Diftance 
of the {pring’s Play, to wit, the one eighth part of 
an Inch ; but as the {pring does not quite reach up 
to the Axis, and reaches much below the place of 
Preflure, the Hollownefs at the place where the fet- 
ting-fcrew bears againft the Middle of the Spring at 
D, is confiderably nearer to the place of Preffure 
than to the Axis of the Tongue; this Hollownefs 
of the {pring at the fetting-fcrew may be fomething 
more than the one eighth part of an Inch, to give 

as he ® th¢ 
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the fpring a Quarter of an Inch Play; but it feldom 
has fo much. F 3 

Fig. 4.in Plate 2. Shews the Length and Thick- 
nefs of the fteel fpring of a Turnep Seed Box ;_ this 
ferves both for a ‘Tongue and Spring ; it is made 
firft ftreight, and thenthe narrowett end of it is turn- 
ed round, till it reach to a, and forms the Cylinder 
A, through which its Axis pafles ; but is not wel- 
ded or joined to the other part of the {pring at a 5 
it is placed in the Box with the Cylinder part un- 
derneath ; the Face of this fpring is feen upon its 
Axis, mark’d K, in Fig. 5. its Axis 1s to pafs thro’ 
the Hole E, and {crew into the Hole F, in Fg. 2. 
as is feen more plainly at ain Fig. o. 

As the Top of every Tongue ought to be even 
with the upper Edges of the Mortife, the ‘Thick-. 
nefs of the Cylinder of the brafs ‘Tongue caufes the | 
Hole in the fides of the Mortife, into which it is: 
held by its Axis, to be far enough from the Edges; 
of the Mortife, to be bored and fcrew’d without: 
Danger of breaking the faid Edges ; but the fpring; 
of the Turnep-Drill being fo very thin, there is: 
fome Difficulty in making the Hole, fo high and near: 
the Edges; to prevent which Danger, Fig. 7. fhews: 
the End of a fmall hollow Cylinder of Iron or Brafs,, 
of the Thicknefs of the Mortife , which being pnt: 
into the Cylinder A, in Fig. 4. raifes the {pring: 
higher above the Hole; fo that it may be made as: 
low ina Turnep Mortife, as that is which holds the: 
brafs Tongue in the Wheat Drill; But we do not! 
always ufethis inner Cylinder; but muft then take: 
the. more Care in boring the Hole, or elfe it. willl 
burft out at the Edges of the Mortife. i 

Its. fhape muft conform to that of the brafss 
Tongue already defcribed. scaidd 

The Degree of its ftiffnefs is known by weighing,, 
as has been directed for the other fpring; and be-- 

NS 
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ing laid with its Face downwards over a Chink, with 
a {mall piece of Wood of the Thicknefs of'a Barley 
Corn at each End, and a ftring taking hold of its 
Middle, and defcending through the Chink, the 
Weight of five Pound tied to the End of the ftring, 
will juft bend the fpring, till it touch the Edges of 
the Chink ; and this is the ftiffnefs of a {pring that 
has performed well, for many Years in drilling of 
‘Turnep-feed. | 


The SEtTTING-SCREW. 


Fig. 6. Is the Iron Setting-Screw, which paffes 
thro’ the Hole in the Fore-End of the Mortife, Fig. 
2. and pafies up to the Middle of the {pring by the 
prick’d Line pq in the fame Figure. The Ufe of 
this Setting-Screw is, to increafe or diminith the Pro- 
portion of feed to be turned out by the Notches ; 
and this it does by forcing up the Spring and Tongue 
(where there is one) nearer to, or farther from the 
ipindle, whereby the feed-paflage is made wider or 
narrower, as is fhewn by the three prick’d Lines in 
Fig.2. and Fig. 3. | 
. Obferve, that the prick’d Line pq, He. 2. (being 
the Mortife of the Turnep-Box) ftands higher than 
_ the fame Line doth in Fig. 3.. which is the Mortife 
of the Wheat Box. ‘The Reafon of this Difference 
is, becaufe the {pring in the Wheat Box bears at its 
lower End againft the Tongue below the feed-paf- 
fage, and at its upper end below the Axis of the - 
‘Tongue, whereby the Middle of that fpring is 
lower than the fpring of the Turnep Box, which 
being both Spring and Tongue, bears againft its Axe 
is above, and againft the feed-paflage below; there- 
fore its Middle is higher. ‘This Setting-Screw fhould 
be placed perpendicular to the Tongue when at its 
mean or middle Diftanct from the fpindle, which 
ce 7 Ne a may 
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may be fuppofed to be the middlemoft of the three 
mention’d prick’d Lines. ‘This Setting-Screw ought 
to be fmooth and round at its end which bears againft 
the {pring ; for if it fhould have fharp Corners or 
Edges, the {pring might be wounded by them, and 
in Time might break there, being prefs’d by every 
“Notch that turns againft it; and, as I have comput- 
ed it, a fpring an one hundred thoufand of 
thefe Preflures in one Day’s Work, and yet, in my 
whole Praétice, I have had only one fpring broke, 
and that was in drilling a large fore of Peafe with a 
Wheat Drill, and was occafioned by a jagged End 
of the Setting-Screw, which was not placed perpen- 
dicular to the fpring, by which means the rough end 
of the {crew made icratches againft it a Quarter of 


‘an Inch Jong, and fo deep that the {pring broke off | 


there : Let not this Setting Screw be any longer than 


juft to force the Tongue up to thefpindle; for if 


it fhould be longer, an ignorant Driller might hap- 
pen, by the Force of the fcrew, to break the Tongue, 
or its Axis; but in the Turnep Drill, which has 
‘only a Spring inftcad of a Tongue, the Serting Screw 
may be a Thread or two longer ; becaufe the {pring 
will yield a little to it, after it touches the fpindle, 
and is fometimes of Ufe in that Kefpect, when the 
Notches are too large.. This {crew muft be of fuch 
a Bignefs, that it may not be indanger of bending 3 
for if it fhould be bent, it could not be fcrewed up 


with any Certainty, becaufe its end being crooked | 


would be below its place at one half Turn, and 


above it at. the other half Turn; and fo the 
ipring might be fet farther from the fpindle ins: 


ftead of nearer, and nearer inftead of farther, by the 
Crookednefs of the Setting Screw. Its Head may be 


made with a Notch in it, .to be fcrew’d in witha. 
Knife, or elfe with a Head like aT’, to be turned | 
with the Fingers, which I think is beft, efpecially 


for 
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for a Wheat Drill 5 becaufe as the Brine and Lime 
which ftick on the Wheat grow dricr, it will run 
fafter ; and therefore the Setting Screw mutt be free 
quently fcrew’d in to leflen the Seed Paffage. 

The Seed Paflage, or place of Preffure, is where 
the feed paffes down betwixt the Spindle and the 
“Tongue ; and is in that part where they are neareft 
together, for there the Seed is prefled hardetft by the 
Force of the Notches which carry it down: And 
this Paflage is higher or lower, as the Tongue ftands 
nearer or farther from the fpindle ; for as it ftands 
wider, it becomes nearer to perpendicular to the 
Top of the Mortife, and then the Seed Paffage is 
higher 5 and when it ftands neareft to the {pindle, 
then the SeedPaffage is loweft. ‘This appears in Fig. 
3. by the three prick’d Lines gn, 40, and ap. 

The Spindle, with its Notches, is beft fhewn 
where it 1s large, and made of Wood, as that of the 
Wheat Seed Box; ‘tis a folid Cylinder that paffes 
thro’, and fills the great Hole, or hollow Cylinder 
of the Seed Box 5 ‘tis of various Lengths, accord 
ing to the Diftance its Wheels go afunder ; it is al- 
ways in large Boxes the Axis of two Wheels, and 
turns round with them, asthe Axis of trheone Whee] 
of a Wheel Barrow doth withthat. Thefe Wheels 
by their Circumferences meafure out the Ground o- 
ver which they carry the Seed Box, and by the 
Notches in their Axis, deliver down the feed equal- 
ly, whether they move fwift or flow 5 becaufe an 
equal Number of Notchfuls of feed will be delivered 
thro’ the Seed Paffage at cach Revolution of the 
Wheels. 

The Notches refemble thofe in the Hinder Cy- 
linder of a Cyder Mill; which break the Apples by 
turning againft the Notches of the Fore Cylinder, as 
our Notches turn againft the Tongue, bruife the 
Apples which come betwixt them. As our Notches 


mi ght 
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might fometimes bruife foft feeds, if the Tongue 
ftood clofe to the Notches, without any {pring be- 
hind it to give Way. to their Preflure, and return 
the Tongue again to its place, at every Interval be- 
twixt Notch and Notch. 

The beft Way, that I can think of, to fhew the 
making of thefe Notches, is by a fection of the fpin- 
dle at right Angles, in the Middle of the Notches, 
as in Fig. 4. of Plate 3. which is a Circle whofe Cir- 
cumference is cut off by. fix Notches; which fhew 
the different forts of Notches, that increafe or di- 
minifh the Proportion of Seed to be carried through 
the Seed Pafface by them: The Length of the 
Notches we never alter; but make them always pa~ 
rallel to the Axis of the Spindle, and of the Length 
of the Diftance there is between the lower Ends of 
the oppofite Axes tran/verfi of the Ellipfes, or great 
Holes of the Mortife ; for if any part of the Sur- 
face of the Spindle fhould be betwixt the End of a 
Notch and the Hole, one or more feeds coming bee 
twixt that furface and the ‘Tongue, might hold it 
open, and prevent its prefling againft the Notch, to 
hold the feed therein from falling without the ‘lurn- 
ing of the Wheels. : | sy 

‘This Proportion of Seed is alter’d by the Number 
of Notches, and by their Depth, or Breadth, or by 
both. cis the Depth of a Notch, which we call 
its Side, and is that which takes hold of the feed,and 
carries it down thro’ the Seed Paffage. ‘The Manner 
of cutting this is feen by its being a Portion of the 
Radius Ac. The Bottom of a Notch is made in 
different Forms: As, firft, it may be convex; a8 is 
fhewn by the curve Line 6a. We may enlarge the 


Capacity of this Notch, by taking off the Convexity | 


of its Bottom ; as: inthe Bottom of the Notch fhewn 
by the Line ¢/; and if we would increafe it more, 
we make it concave; as ¢ h, : 
: ue But 
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But of whatever fort, or Dimenfions one Notch 
is made, all the reft fhould be the fame exa@ly ; and 
confequently the Interftices (or Intervals) of which 
the Line fc, being an Arch of the Circle, is the 
Breadth of, one of the Interftices (or Intervals) be- 
tween Notch and Notch muft be equal, and cannot 
_ be otherwife, if the Notches are all equal, and equi- 
diftant, as they appear in the adjoining Mg. 5. which 
is a fection like the former, and fhews fix Intervals, 
with their fix Notches, of the fize wherewith we 
drill St. Foi with highWheels; but when we would 
drill very thin, ’tis better to have but four or five 
Notches inftead of fix. 

Fig. 6. Shews a Notch of the fpindle. ab is the 
upper Edge of the fide of the Notch, being always 
an acute folid Angle. cd is the Edge of its Bot- 
tom, being always an obtufe Angle. e¢ f is the An- 
gle made by the fide and bottom, and is always 
fhorter than the .aforefaid two Edges, by reafon of 
the Obliquity of the two Ends ; this Angle is never 
obtufe, except when the Bottom of the Notch is 
concave. ‘Thefe three Lines muft be parallel to the 
Axis of the Spindle. nai ae 

Fig. 7. Is one End of the afore defcribed 
“Notch ; the Line ab being joined to the Line fd 
of Fig. 6. and the Line @ ¢ being join’d to the Line 
b fin Fig. 6. would be the End of that Notch in its 
proper Pofture ; and then the Line b¢ being an 
Arch of the cylindrical Spindle, would be the Edge 
of the upper End of the Notch. 2% ¢ being the 
Area of this End, is a Plane, and, when in its place, 
makes an Angle of forty five Degrees with the Axis 
of the Spindle. The other End is the fame with 
this in all refpects, except that it being oppofite to 
it, it is inclined to it in an Angle of ninety Degrees, 
at the bottom Angle of the Notch, at the Line ef 

in Fig. 6. | ‘ 
yg M1 
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Fig. 8. Is a Notch lying with its Ends near it, 
and is of the fame Dimenfions with thofe appearing 
in the Seed Box, Fig. 3. | 

The Cover B appears with its upper Surface right- 
ly placed in the Mortife, in Fig. 3. of Plate 3. where 
its Breadth is fhewn to be the fame with that of the 
Mortife ; but its Shape and other Dimenfions, are 
belt feen in Fig. 3. of Plate 2. where ft is its Length, 
and reaches from the hinder End of the Mortife, to 
within the Tenth of an Inch of the upper End of 
the Axis tranfverfus of the Ellipfis ; its greateit 
Depth is from v to w, and is made fo deep, that its 
Bottom, at w, bearing againft the End of the Mor- 
tife, may prevent its Point, which is at ¢, from fink- 
ing down to touch the Spindle, which it neither 
mutt do, nor be fo high above it as to fuffer a Seed 
to pafs between the Spindle and it; tho’ the Seed 
is not apt to pafs that Way, becaufe the Notches 


throw it forwards from the Cover. 2 is the Hole, 


thro’ which an Iron Screw-Pin pafles, and {crews in- 
to the oppofite fides of the Mortife, to hold it firm 
in its place: ’Tis made fothin betwixt x and 9, both 
for Lightnefs, and that the Seed may come the more 
freely to the Notches, without Danger of Arching 
at that End. ‘The Ufe of the Cover is to prevent 
any Seed from falling down behind the Spindle. 

Fig. 10. Plate 2. Is the Fore End of 2 Wheat 
Mortife, with its Hole A, thro’ which the Setting 
- Screw is ferewed, and paffes up to the Back of the 
Tongue by the Line p rin Fig. 3. 

Fig. 9. in Plate 3. Is the Hinder End of a Wheat 
Mortife, which by its prick’d Lines, and the two 
right angled Triangles they make, fhews the Bevel 
of the Mortife, and alfo its Depth ; it alfo thews 
the Difference of the Bevel of the Mortife, and that 
of the Tongue, Fig. 1. which is placed againft it : 
‘Thefe Figures, haying been already demonitrated in 

the 
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the Defcription-of the Turnep' Mortife, and in thefe 
T need fay no more of it, but that I think thefe lat 
mention’d Figures, fuffictent Directions for under 
ftanding, and making the Mortife of a Wheat Drill. 
Fig. 3. of Plate 3. Exhibits to View a Wheat 
Seed Box, with its Appurtenances,” ftanding uponits 
Bottom; B the brafs Cover; C the Tongue hang- 
’ ang upon its Axis ;°¢ the end’of the Iron {crew thar 
holds on the: Spring, coming thro’ the ‘Tongue, and 
filed {mooth with it ; @4a@are three Notches of the 
- Spindle, with their bevel ends ; bb are two Inter- 

tices betwixt the Notches.: + aN 
Hitherto we have been {peaking of the Parts con= 
tained in theW heat Seed Bow’; let us now come to the 
Parts containing + As, firft, de f g isthe upper Sur- 
face of the brafs Seed Box, thewing the’ Topof theMor- 
tife,and what it contains; bbb & hhh thew the Ends 
of the hollow Cylinder, and its Bafes coming out on 
each fide, farther than the Box’; for if it did ‘not pro- 
ject farther out than the fides of the Box, the {urface 
of it would be fo narrow, that it would cut the 
‘wooden Spindle by the Friction made berweenit and 
the Spindle; but the furface being of this Breadth, 
never wears into the Spindle, but makes it fmooth 
and fhining; 772, andz7#¢'fhew a Portion of the 
wooden Spindle (of at Inch and a half Diatneter) 
‘coming out ofthe hollow Cylinder, on each fide'ot 

the *brafs Bow, °°: so eovise) ows Of) DIO oom 
The Spindle is kept from moving end-ways, by 
Wreaths, in the’ fame Manner’ as the Axis of a 
Wheel-Barrow is 5 which’ Wreaths hall bedefcrib- 
ed together’ with the Hopper. k-Is the Hole by 
which the Fore End of the Seed Box is held@up to 
the Bottom of. the Hopper, by a Screw and Nut. / 
_dsthe Hole where the Hinder End of the Box is 
held up, in the fame Manner -4s° the Fore End is. 
You salve ; mn BOD 
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nop fhew where the two Halves of the Seed Box 
are join’d together. 
_ Fig. 10. Shews the Outfide of one Half of the 
brafs Seed Box. A A A fhew the Thicknefs of the 
projecting Bafe of the hollow Cylinder, which is 
made the thicker, to the end that the Hole may be 
bored larger, and made an Inch and three Quarters 
Diameter, when a Spindle that is to go therein is 
required to be of that Bignefs, by reafon of its ex- 
traordinary Length, as it 1s in the Fore Hopper of the 
Wheat Drill. BC fhews the Thicknefs of the Ends 
of the Seed Box, whereby it is held up to the Bot 
tom of the Hopper; if they are not quite a quarter 
of an Inch thick, they will be ftrong enough; efpe- 
cially C, which 1s the hindermoft, and which is ne- 
ver pull’d down by the turning of the Spindle, but 
is rather raifed up by it. 
D.Is the Head of the Counter-fcrew, to be turn’d 
bythe Fingers, to prefs againft the fide of the Set- 
ting Screw, to keep it from turning of itfelf, when 
it is worn loofe. | | 
E isthe Hole for the Axis of the Tongue. F is 
the Hole of an Iron Screw Pin, which both holds 
the Cover to its Place,and alfo the two Halves of the 
Box together. G is the Hole for another Screw 
_ Pin, which holds the two fides of the Box together. 
H and I are Holes for two other Screw Pins, which 
likewife hold the two Halves of the Box together, , 
and are. placed one above, and the other below the | 
Setting Screw 5 for otherwife that Screw, and its: 
Counter-fcrew, might force open the Joining of the : 
Box,' and then the Setting Screw might. be loofe, and | 
the Bevel. of the Box might be altered; but thefe 
Screws being one on, cach fide of it, prevents this: 
Inconvenience. ' 
Fig. 8. in Plate 2. Is one half of a brafs Turnep | 
$ced Box, lying with its Infide uppermoft, which | 
fhews | 
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fhews the left fide of the Mortife, and half the Fore 
End, and half the Hinder End of the Mortife, and 
half of each Screw Pin Hole, by which it is held up 
to the Bottom of the Hopper. A is halfthe Hole of 
the Setting Screw, thewing in the Middle of jt the 
End of the Counter-fcrew. B is half the Hole, by 
which the fteel {pring Cover is held in with afcrew 5 
all the other Holes are for the fame Purpofes, as 
have been fhewn in the Wheat Sed Box. 

Fig. 9. Isthe whole Turnep Seed Box, ftanding 
upon its Bottom: Part of its fteel {prin ‘Tongue 
appears in its Place, as alfo fome of the Netches of 
the Spindle ; but more e{pecially the Cover A, 
which differs from the Cover of the Wheat Mortife, 
this being avery thin fpring, whofe lower end jut 
reaches to touch (but not bear upon) the Spindle 
at the upper end of the tranfverfe Axes of the E\llip- 
fes. ‘The Mortife being filed away at the end, in 
order that the upper end of this Spring, and the 
Screw which holds it, may not lie above the upper 
furtace of the Box. ‘This {pring is made very weak, 
to the end that if by any Chance a foft feed fhould 
ftick in a’ Notch, and be turn’d round, this {pring 
might fuffer it to pafs by without breakingit. BC 
are the twoF launches orSides,made'neceffaril y of this 
Breadth, for bearing againft the Wood of the Bot- 
tom of the Hopper, to prevent the Seed from fallin 
out betwixt the Wood and the Brafs, and that the 
Hole in the Hopper may be broader than this narrow 
Mortife of the Seed Box. The left Flaunch B, be- 
ing next the wide fide of the Hopper, lies all open, 
except on the Outfide of the prick’d Lines, where 
it is covered by the Wood of the end of the Hopper, 
when it is {crew’d on to its Place; but the Flaunch 
C, on the right fide, will be all covered by the end 
of the Box, that will ftand upon it, and will reach 
go the prick’d Line that touches the edge of the 

ef y 2 Mor 
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Mortife. D isthe End ofthe Setting Screw, appear- 
ing in its Place with a Notch, whereby it is to be 
turned by a Knife ; but I think it better to have an 
End like a T, to be turned withthe Fingers. Eis 
one End of the hollow Cylinder, which projects 
beyond the Flaunch, that there may be more Room 
for the Crank to turn (without ftriking againft the 
end of the Hopper, or againft the Flaunch) on the 
Outfide of the Box or Hopper, and for that the longer 
the Cylinder-is, the better the brafs Spindle will 
turn in It. | delk 

Fig 11. Is the Spring Cover, with its Hole, 
whereby it is ferew’d into its Place, as it is feen 
mark’d Ajin Fig. 9. 

Fig. 12. Is the Setting Screw pointing againft its 
Hole, its Head being flat, that it‘may beturned by 
the Finger and ‘Thumb. | 

Fig. 13. Is the Counter-Screw, to be turned in the 
fame Manner. 

Fig. 5. Shews: the brafs Spindle of the Turnep 
Seed Box, and the Manner of turning it againft its 
fteel Tongue, or Spring; which Manner is different 
. from that of Turning the larger Spindles for Boxes 
of a larger fize, fuch as the Wheat Seed Box. 

This Spindle, being but half an Inch Diameter, 
43 too {mall to be turned by the two Wheels, as the 
larger Spindles are ; not only becaufe it would be 
in Danger of breaking by the Weight of the Hopper, 
and by the Twifting (or Renching) of the Wheels ; 
but alfo becaufe it would foon become loofe, by 
wearing the hollow Cylinder thro’ which it pafies ; 


and it would be apt to open the brafs Flaunches 


from the Bottom of the Hopper, whereby the Seed 
might run out, befide feveral other Inconveniencies, 


all which are prevented by turning the Spindle in — 


the Manner fhewn in this Figure; tor heré the Spin- 
die never prefies Againtt the hollow Cylinder, with 


any 
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any greater Force than that of its own Weight, 
which is fo very little, that the Friction made by 
it is next to nothing. 

A The Spindle, exaély fitting the Bore of the 
hollow Cylinder; which when it enters the faid Cy- 
lindér at its left end, in fig. 9. will be ftopp’d by 
the Wreath BB B35 which Wreath being circular 
is caft on the Spindle, and is Part of it; the other 
end of the Spindle will then appear without the 
Right-hand Eind of the faid hollow Cylinder, at E 
in Fig. 9. and is kept there by the Wreath Fig. 14. 
which is to be put on upon the end of the Spindle, 
until it come to the Shoulder at a, which Shoulder 
is exactly even with the end of the hollow Cylinder ; 
fo that this Wreath will touch the end of the faid 
Cylinder by its whole Surface. Then, to fixin this 
Wreath from coming off, we make ufe of the Slider | 
Fig. 15.° whofe two Claws A, B, being thruft down 
by the two Notches of the Spindle, at d and c, un- 
til its other Part C, which is perpendicular to its 
Claws, comes downto the Flat of the Spindle, and 
invirons one half of the Hole, covering the Part of 
the Flat which appears of a darker Colour ; and 
then the upper Part of C, in Fig. 15. makes one le- 
vel Surface with the Flac D of the Spindle; and 
then the Iron Fork E, being fcrew’d into the Hole 
F, holds down the Slider faft, fo that it cannot rife 
up; and then the Spindle, being in its Place, will 
runround without moving end-ways, being confin’d 
by thefe Wreaths. ' | gee 2 
- The Spindle being thus placed, fo that it may 
_ turneafily, we place the Seed Box upon its Flaunch- 
es with its Bottom upwards ; and then fetting one 
fharp Point of a Pair of Compafles, or fome fuch In- 
firument, upon the Spindle, within the Mortife, 
clofe to the Edge of the Hole or Ellipfe at the end 
_ of the tranfyerfe Ax, turn round the Spindle until 
AS the 
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the faid Point makes a Mark round the Spindle, 
which will be a Circle; by the tame Means make 
fuch another Mark at the oppofite Ax; then un- 
ferew the Fork, and take out the Slider, pull off 
the Wreath, and-take out the Spindle, and cut the 
WNotches between the.two faid Circles and Marks ; 
_ the Edges of the ends of the Notches muft be Arche 
es of thefe Circles. Thefe Notches fhould differ 
from thofe already defcribed in the Wheat Drill, in 
nothing but the Smallnefs of their Dimenfions ; their 
Depth fhould be about the Thicknefs of a Turnep- 
Seed, or fomething deeper. ‘The Breadth of their 
Bottoms is uncertain, and muft be greater or lefs ac- 
cording to their greater or lefs Number; but we 
commonly have feven or eight Notches, and make 
them about the Breadth in which they appear in this 
Figure ; but whatever their Number be, they mutt 
be all equal, and fo muft all their Interftices. 

G Is the end of a wooden Spindle, thro’ which 
pafies the iron Crank H, and is faftned to it by its 
Screw and Nut, at d; Part of which Crank enters 
the Wood at e, which prevents its turning in the 
Spindle. 

This Crank, by its other End, paffing thro’ the 
two Legs of the Fork E, and equally diftant from 
the ‘Top and Bottom of it, turns the Spindle by the 
Motion of the Wheel which is fix’d on the other end 
--of the wooden Spindle. If this Crank were to turn 
the Spindle by a fingle Pin, inftead of this Fork, the 
feed could never be delivered out equally to the 
Ground; for as foon as the Pin began to defcend, 


and decline from. being perpendicular to the Horie 


zon, it would by its own Weight falling down, turn 
the Spindle half round in a Moment, and there re- 
main with its other end downwards perpendicular 
to the Horizon under the Spindle, until the Crank 
reach’d it there, and fo no Seed would be turn’d out 


by 
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by one Semi-Circle of the Wheel, and a double pro- 
portion would be turn’d out to the Land that was 
meafur’d by the other Semi-Circle; but the hinder 
Leg of the Fork, bearing againft the hinder Part of 
the Crank, prevents this Inconvenience. . 

The Line fg is Part of the Surface of a Board, 
thro’ which the wooden Spindle paffes, and by 
Weg it is held in its Place; as fhall be fhewn here- 
after. | 

The Axis of this wooden Spindle ought to fall 
into a Line with the Axis of the brafs Spindle ; 
but, unlefs Care be taken to prevent it, the wooden 
Spindle will fo much wear the Hole thro’ which it 
paffes, and be worn by it as to have Room in the 
Hole to deviate from this Exadtnefs, and may def- 
cend fo low, that the Crank may come out of the 
ends of the Fork 5; and for this Reafon it is, that 
the Fork is made fo long as it is ; but when this 
wooden Spindfe does, by the Contrivances hereafter 
fhewn, keep its Axis in a Line with the Axis of the 
brafs Spindle, or very nearly fo, then the Legs of 
the Fork need be no longer than half an Inch; and 
in that Cafe, the Joint of the Crank which is perpen- 
dicular to the Spindle, muft be fhorter, or elfe def- 
cend deeper into the Wood, fo that its end which 
turns the Fork, may be in the Middle betwixt its 
Bottom and the end of its Legs. 

The Ufe of the other end of the Spindle is this ; 
when we have a Mind that it fhould be turned by 
the left Wheel inftead of the right, we {crew in the 
Fork into the Hole I, and place a fhoyt Screw in 
the room of the Fork, to hold down the Slider. 

Note, It is not abfolutely neceffary, that the hol- 
low Cylinder, which appears on the fides of the 
Seed Box, fhould both, or either of them, projeé 

farther than the Flaunches; but I think it ad 
| o7ae that 
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that it fhould do fo (at leaft) on that fide which is 
next to the Fork. fia’ ne 
. This Cylinder fhould be bored as true, and as e- 
ven as the Barrel of a Fufil 1s bored; and the Eid- 
ges and Surfaces of its ends muft be {mooth, and 
without Jaggs, to the end that the Wreaths may 
turn glibly againft them. | mae | 
_ The Figure or Shape ofall forts of Seeds difpof- 
es them, more or lefs, to form an Arch, when they 
are prefled from above, and confined’on all fides. 
- The moft effectual Way to prevent. this, is to 
- take Care, whenever many Seeds are.to defcend to- 
gether by their own Gravity thro’.a narrow Paflage, 
that fuch Paffage be never narrower downwards 
than upwards ; but, on the contrary, that it be wi- 
der downwards, on fome or one of its ‘fides';,in 
which Cafe, if the Surfaces of all the fides of this 
Paflage be {mooth, *tis impoflible that Seed fhould of 
themfelves form an Arch therein. ~ 
- On this Maxim depends the infallible Performance 
‘of a Drill, and from hence are derived the Ufes of 
the Bevel of the Mortife : What I.mean by the Word 
Bevel, in general, has been already defin'd. © 
The Bevel-of the Mortife of the Seed Box, is that 
Inclination of its fides, whereby it 1s wider downs 


wards, and narrower upwards, by which Means the - 


Seed is prevented from arching in the Mortife be- 
fore it defcends tothe Notches of the Spindle, And 
this is the firft Ufe of our Bevel; -for this arching 
might happen in the Mortife,; if the Planes. of its 
fides were parallel to cach other, and would be-un- 


avoidable, if their Inclination were downwards, as 


itis upwards; but thefe Planes opening downwards, 
the lower the Secd defcends,. the more Room it-has 
foexpand; fo that the very Weight, which would 
otherwife caufe it to arch and ftop, does by Means 
of this Bevel force it to defcend to the Notches, and 

: then 
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then ’tis fafe from all Manner of Danger of ftop- 
3 ping. The Ends of the Mortife are at fuch a great 
iftance from each other, and the Cover fo very 
thin as to lie almoft even with the upper Part of the 
Spindle, that the Seed can never form an Arch that 
Way, or if it did, the continual Motiod of the 
‘Tongue would immediately break it down at the 
Fore-end ofthe Mortife. = 5 pipe 
The fecond Ufe of this Bevel is, that .it gives 
Room for the Tongue to be in the fame manner be- 
vel, tho’ in a lefs Degree: By this Means, the Seed 
cannot by any Impediment be ftopp’d in its oblique 
Defcent to the Notches, from the Fore-end, and all 
that other Length of the Mortife, along, and upon 
the Surface of the Tongue. ) 

But if the Mortife had not this Bevel, the Tongue 
could not have it; for then, either the Upper-fur- 
face of the ‘Tongue muft have no Bevel at all, which 
would deftroy the twoempty ‘Triangles which ought 

-to be on its fides, or elfe it muft have a Bevel the 
contrary Way (i.¢. a Bevel revers’d) and be nar- 
rower downwards than upwards, which would caufe 
the Seed to arch thereon, and hinder its free De- 
{cent to the Notches. yee | aie 

A third great Ufe of this Bevel is, that befides 
the Bevel of the Tongue aforemention’d, it gives 
Place for two empty. ‘Triangles, one on each fide 
the Tongue, which have each its vertical Angle ex- 
tremely acute at the Axis of the Tongue, and have 
their Bafes at the Bottom of the Mortife and of the 
Tongue: Thefe Triangles are alfo Bevels, which 
confift of the Difference (or Complement) of the 
Bevel of the Tongue and that of the Mortife. The 
latter being about one Third greater than the for- 
mer, i. ¢. one Third of the whole Bevel of the Mor-~ 
tife is divided between thefe two Triangles, to each 


afixth Part; fo that if the Angle of Inclination of 
| Zz the 
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the fides of the Mortife were nine Degrees, then the 
vertical Angle of each of thefe empty Triangles 
would be of one Degree and thirty Minutes, and fix 
Degrees would-be left for the Bevel of the Tongue. 
And thefe ragga Spaces help to fecure the free 
Motion of the Tongue, and free Defcent of the 
Seed down its Surface; becaufe they permit no Im- 
pediment tolodge in them, they being, by means of 
the Bevel of the Mortife, wider downwards, both 
obliquely and perpendicularly, fo that no Duft, nor 
whatever elfe happens to get in betwixt the ‘Tongue 


and the fide of the Mortife, can reft there 5 for it © 


will be immediately removed thence by the Motion 
of the ‘Tongue, and its own Gravity, and cither 
thrown perpendicularly down, or elfe obliquely to 
the Notches, and the firft Notch that takes it will 
carry it out at the Seed Paflage. 2 

_ ‘The fourth Ufe of the Bevel is, that thereby the 
Sections of the hollow Cylinder (before defcribed) 
do form Ellipfes inftead of Circles; which they 
muft have been, if cut parallel to the Bafes of that 
Cylinder, and the Sections muft have been thus pa- 
rallel, had the Mortife been without any Bevel. 

__ Now the two Semi-Ellipfes, which are on the 
Fore-fides of their longeft Axes or Diameters, and 
next to the Tongue, are oppofite to, and do ftill 
uniformly depart from each other, even from the 
Upper-end of their faid longeft Axis, until they ar- 
rive at the Lower -end of the fame Axis, which is 
below the Seed Paffage, as its Upper-end is very 


near the Cover. 


‘This Opening of thefe oppofite Semi-Ellipfes, 


makes it impoflible for any Thing of itfelf, to get 
Into the remaining Parts of this hollow Cylinder, be- 
twixt them and the folid Cylinder, call’d the Spin- 
die, which turns continually therein, when the 
Wheels are going; for you will fee, that if you 
“i | i make 
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make a Mark on the Spindle, clofe to the fide of the 
Mortife, at the Upper-end of the longeft Ax of the 
Ellipfe ; and then turn the Spindle until this Mark 
come againft the Lower-cnd of the fame Ax, and 
there make another Mark on the Spindle, clofe to 
the fide of the Mortife, and ‘draw a Line from one 
Mark to the other, parallel to the Ax of the Spin- 
dle, which will be the Meafure of that Part of the 
Bevel of the Diameter of the Hole ; every Point in 
this Line will, by anentire Revolution of the Spin- 
dle, generate a Circle, which will cut the Ellipfe 
in two Places, once on the Fore-fide of its longeft 
Axis, and once on the Back-fide or hinder Half of 
it; and that all thefe Points, in this Surface of the 
Spindle, defcrib’d by thefe Circles, will enter the 
Hole, by the faid hinder Semi-Ellipfe, as the Spin- 
dle there turns upwards (as it always does) and they 
will all again come out on the fore Semi-Ellipfe, as 
they defcend towards the Lower-end of the faid Ax 
_ of the Ellipfe. hee ! 
As thefe Points thus come, out of the Hole, or 
_ (if I may ufe the Expreffion) as they emerge, they 
oppofe every Thing that would enter the Hole, they 
ftill moving from the Hole, and puth away from it 
whatever they meet ; nay, ifany thing were in the 


Hole, thefe Points (whereof this Surface confifts) 


- would bring it out by this Semi-Ellipfis, which is 
always prefs’d by the Seed when theDrillis at work ; 
but as thefe Points immerge by the other Semi~- 
Ellipfis which is behind the Spindle, they can car- 
ry with them into the Hole nothing but Air, be- 
caufe the Cover never fuffers any Thing elfe to come 
there from above; and the Seed falls out of the 
_ Notches by its own Gravity, juft before it reaches 
the Lower-end of the tranfverfe Ax, being the Place 
where the oppofite Ellipfes are fartheft afunder ; and 
“mone of it is ever carried fo far back as the hinder 

Zz 2 Semis 
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Semi-Ellipfes; and. therefore nothing can be car- 
ried into the Hole from below. 
~ ‘Thus, that Part of the {urface of the Spindle will 
keep the Hole empty and clear, before ever any 
Notches are cut ; but when rhe Notches are made 
on the Spindle, they have yet a much greater Force 
to drive and expel whatever would enter the Hole, 
their Shape being fuch as nothing can enter againtt 
their bevel Ends ; but what is at their Ends will be 
thrown prefently into the Morti/e - Infomuch that 
when a Spindle has been too little for the Hole by 
a Quarter of an Inch, that is, a fixth Part of the 
Diameter of the Hole, it will perform very well in 
drilling large fpecies of Sceds, and when the Mor- 
tife is run empty, nothing at all is found in the 
Hole, it being thus kept void and clean by the 
Notches. . 
_ Note, That what is here, and elfewhere, faid of 
the Ellipfe of the one Side of the Mortife, muft be 
underftood the fame of its oppofite Ellipfe, on the 
oppofite fide of the Mortife, 
All thefe Advantagés accruing from this Bevel of 


the Mortife, I believe that without it, all Attempts 


of making a Machine to perform the Work which 
this does, would have been vain. 
- There is alfo within the Mortife unavoidably ane 
other Bevel, which is as the Reverfe of the former, 
and notwithftanding is as ufcful ; and this Bevel is 
the Inclination which Part of the curvilineal Surface 
of the Spindle, beginning a little above the Fores 
end of the fhorteft Diameter of the Ellipfes, and 
defcending down to the Seed Paflage, has to the 
lowerPart of the Surface of the ‘Tongue oppolite aq 
gainftit. ‘Thefe two Surfaces meeting one another 
below, when theTongue is fet up clofe to the Sping 
dic, form a mix’d Angle, which ftops up the Seed 
Paffage, except when a Notch comes againft it. ey 


| 
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When the ‘Tongue is fet from the Spindle, to 
the Diftance of feveral Diameters of one of the Seeds 
that are to be drill’d, this revers’d Bevel caufes the 
Seed to arch at the Seed Paflage, and ftop there, till 
the Notches force it thro’, which would, without 
this Arching, fall out by its own Gravity, without 
the turning of the Wheels. 

The Seed arches here the more firmly, the more 
*tis prefs’d upon by the incumbent Seed trom above 
it; and the former Bevel (which I call the Bevel of 
the Mortife) permits the incumbent Weight to prefs 
the harder on the Seed that is near the Seed Paflage; | 
and this might be reckon’d a fifth Ufe of the former 
‘Bevel: for as it prevents the Seed from arching in 
any other Part of the Mortife, fo it does, by the 
fame Means, caufe it to arch the more ftrongly at 
the Seed Paffage, which is fometimes (viz. when 
the Tongue muft be fet wide) as neceflary, as ’tis 
for it to efcape arching before it comes thither. And 
the more ftrongly this Arch prefles againft the 
Tongue, the more the Tongue by its fpring prefles 
againft it; and this Preffure being reciprocal and c- 
qual, the feed cannot fall out fpontancoufly ; for 
when the Paffage is thus wide, if you throw intothe 
Mortife a few feeds, fuppofe.five or fix at a Time 
_ only, they will all pafs through immediately, with- 
out any Motion of the Wheels; but if you throw in 
a large Quantity together, there will only a few of 
the lowermoft fall through, unlefs the Wheels do 
turn and throw them down by the Force of the 
Wotches, | , 

Indeed we do not care to fet the Tongue fo very 
wide from the fpindle, unlefs it be when we are ob- 
lig’d to plant a very much larger Proportion of feed 
than the Notches are defigned for, and when we 
have noOpportunity of changing the 2s pote” 

¥ uc 
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fuch as are lower, nor of changing the Spindle for 
another that has greater or more Notches in it, 

Four and twenty Gallons of large Peafe, is as pro- 
per a Proportion to drill on an Acre, as fix Gallons 
of Wheat is. 

There are divers Ways to vary (i. e. increafe or 
diminith) the Proportion of Seed ; as, firft, by the 

Setting-fcrew, with which we can, without any In- 
conveniency, fet the “Tongue fo far from the fpindle, 
asto permit one Round of the Notches to turn out 
four ‘Limes the Quantity, as it will do when the 
‘Tongue is fet clofe up to the Spindle; and thus we 
can vary the Proportion by innumerable intermedi- 

ate Degrees. , 

Next, if we would increafe the Proportion yet 
farther, we can enlarge the Notches ; but we can- 
not add to their Number, unlefs there be Room to 
double it, by making a new Notch between every 
two; but we cannot diminifh the Proportion of feed 
by the fame Notches, becaufe they cannot be made 
lefler or fewer. 

If we would make any other Alteration in the 
Proportion of Seed by the Notches, it muft be done 
by making another fet of them; which we may do, 
-becaufe the wooden {pindle may have three Rows of 
Notches in it, of which we may ufe either, by mo- 
ving the Wreaths and Wheels towards one End or 
the other of the wooden fpindle ; as thall be fhewn — 
in the Defcriptions of the Hoppers. 

But as for the brafs fpindle of the Turnep-Drill, 
we can have but one fet of Notches in it, and there= 
fore, tho’ we can increafe the Proportion of Seed b 
inlarging the Notches, or perhaps by doubling their 
Namber, yet we cannot leffen the Proportion of 
Seed by the Notches, unlefs we have a new fet of 
them, and that will occafion a Neceflity of having 
another Spindle ; but as to the Setting-fcrew of the 

| Turse” 
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Turnep Drill, it will increafe the Proportion of 
Seed with the fame Notches, much more than the 
Setting-ferew of the Wheat Drill will do. — | 
The other Way of varying the Proportion of feed 
in the fame Boxes, is by the Diameter of the Wheels 
_ when we can alter them; for Wheels, otf what Di- 
ameter foever they are, muft turn round all the 
Notches at one Revolution; fo that Wheels of 
twenty Inches Diameter will deliver out a third 
Part more feed than Wheels of thirty Inches Diame- 
ter, into the fame Length of the Channels ; but we 
feldom have any Occalion to alter the Wheels, un- 
lefs it be on Account of planting a {pecies of Seed 
of a different Magnitude, as the largeft fort of Peafe, 
and {mall-grain’d Wheat, or St. Foin Seed are. 
Thefe are all the Ways we have to alter the Pro- 
ortion of feed we drill with the fame Seed Boxes: 
hefe two fizes, already defcribed, being fufficient 
for all forts of Corn and Seeds which we commonly 
fow, from Marrow Peafe to Turnep-feed ; but for 
drilling of Beans, the Boxes muft be larger, and are 
commonly made of Wood, the fpindle two Inches 
Diameter, or more, and the Boxes two Inches wide: 
Where note, that this increafing of the Width of 
the Mortife, from an Inch and a half to two Inches, 
increafes the Quantity of feed to almoft double ; be- 
caufe this Half-Inch is all added to the Middle of 
the Notches, where they are deeper than their E.nds, 
the Bevel of which takes up a confiderable Part of 
the Length of the Notches. For Beans, they alfo 
contrive to have their Wheels as low as convenient- 
ly they can; Thefe wooden Drills are now become 
common in many Places. 7 
The wooden and brafs Seed Boxes differ not in 
any of the moft effential Parts of them ; only the 
wooden Box mutt be thicker, as the Wood is not fo 
ftrong as Brafs; the Spring is made ftreight a auiiar 
3 
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of crooked,and being let into the Back of the wooden 
Tongue,bears againit it at each Eind ; and the Chan- 
nel into which it is placed, being made hollow in 
the Middle, the Spring has its Play there, and mutt 
be ftiffer, and havea little more Play inthe Bean- 
Drill, than in any lefler Seed Box. 

I, at firft, made all my Seed Boxes of dry Box- 
Tree Wood, which perform’d very well, and are 
till ufed: Buta few Yearsago, a Gentleman advifed 
“meto make them in Brafs ; the doing of which has 
put me to a great deal of Trouble and Expence, for 
swant of underttanding the Founder’s Art , yet this 
I do not repent ; becaufe they are, in fome refpect, 
better than thofe made in Wood , Sree cialty to thofe 
who do not well underftand their Fabrick ; for to 


fuch, the {welling and fhrinking of the Wood was 


inconvenient in {mall Boxes - And I now am told 
that they are caft in London of the bet Brafs, at the 
Price of one Shilling per Pound, and fo fmooth as 
to require very little Filing. And thefe brafs 


Boxes being alfo more lafting than Wood, and not 


much more expenfive, when Workmen know how 
to make them, { think it not worth while to give 
any particular DireCtions for making them in Wood. 
“As to the Spindles of the Turnep Boxes, I have 
ofcen made them with a mix’d Metal, of half Pewter 
‘and half Spelter, which perform very well, and are 


eafily made ; -becaufe this Metal will melt almoft as | 


foon as Lead, in a Fire-fhovel, to be catt in a Mould; 
but Brafs will not melt without a Crucible. 


"The firft Idea that I form’d of this Machine, was” 


thus ; I imagin’d the Mortife, or Groove, brought 


from the Sound-Board of an Organ, together with. 


the Tongue and Spring, all of them much alter’d 5 


the Mortife having a Hole therein, and put on up=: 
on one of the Iron Gudgeons of the Wheel-Barrow, | 
which Gudgeon being enlarg’d to an Inch and a half : 
| Dias: 
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Diameter, having on it the Notches of the Cylinder 
ofa Cyder-Mill, on that Part of it which fhould be 
within the Mortife, and this Mortife made inthe Ear 
ofthe Weel-Barrow (thro’ which the Gudgeon ufually 
pafies) made broad enough for the Pupofe; this I 
hoped, for any thing I faw tothe contrary, might 
perform this Work of Drilling, and herein I was 
not deceived. 

As for placing a Box over this Mortife to carrya 
fufficient Canaries of Seed, it was a Thing fo obvi- 
ous, that it occafion’d very little Thought ; and 
an Inftrument for making the Channels, nor much 
more; neither forapplyingtwo Wheels, one ateach 
end of the Axis, inftead of the fingle Wheel in the 
Middle of the Axis of the Wheel-Barrow. 

At firft my Plow made openChannels,andwas very 
rude,being compofed of four rough Pieces of Planks, 
of little Value, held together by three fhoots, or 
Pieces of Wood, which held them at a Foot Dif- 
tance one from the other ;_thefe Pieces being cut. 
fharp at Bottom, made the Channels tolerably well 
in fineGround. But I foon contrived a Plow with 
four Iron Shares, to make Channels in any Ground’; 
this drew a Hopper after it, having four Seed- 
Boxes at its Bottom, carried on a Spindle by two 
low Wheels, which had Liberty ro rife and fink by 
the Clods that they pafs’d over; the Seed Boxes 
delivered their feed immediately into the open Chan- 
nels. 

This Plow and Hopper were drawn by a Horfe, 
_ and the feed lying open in the Channels, was cover- 
ed fometimes by a very light Harrow, and fometimes 
by a Hurdle ftuck with Bufhes underneath it, 

I foon improv’d this Plow to perform better, and 
to make fix Channels at once, and fometimes a great 
many more. 


Aaa This. 
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‘This: Plow and Hopper, with their _Improve- 
ments,and Alterations, are fhewn in P/4tes 4 and 5. 
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e—4 [G. 1. in Plate 4. is the Drill-Plow, which 
makes the Charinels for a treble Row of 
"\ Wheat, at feven Inch Partitions, and covers 

ms the Seed by the Harrow which moves on 
its Beams. Ais the Plank, three Foot and a half 
long, cight Inches and a half broad, one Inch and a 


quarter thick; its upper and under Surfaces aretruc — 


Planes. _B, B the two Beams, each two Foot four 
Inches long, two Inchesthree Quarters broad, and 
two Inches and a Quarter deep, ftanding under the 
Plank at right Angles with it, and held up to it by 
the four Screws and Nuts a,a,a,a, the one being at 
the fame Diftance from the right, as the other is 
from the left-end of the Plank. 

- "This Plow makes its Channels by three Sheats, 
and their Shares and Trunks; the firft, or foremoft, 
of which Sheats,ftands under the Middle of the Plank, 
with Part of it appearing at b; and is fully defcrib’d 
in Fig, 2. where A is the Tenon of a convenient fize, 
two Inches broad between Shoulder and Shoulder, 
three Quarters of an Inch thick 5 .it is driven into 
the Plank thro’ a Mortife, and pinn’d up by its 


Hole ; it ftands thus obliquely, and pointing for-- 


wards, that it may ftand thé more out of the Way 
of the Funnel: ‘The Shoulder at @ is a quarter of 
an Inch. ‘The hinder Shoulder from the Tenon to 
the Angle at 2, is three quarters of an Inch. ~The 
Depth of the Back of the Sheat, and Thicknefs of 
we the 
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the Share, when ’tis on, from @ toc, is nine Inches 
and a Quarter 5 and the Angle at c muft be aright 
Angle, contrary to the Opinion of fome, who fancy 
it ought to be acute, fuppofing that when this An- 
_gie is right, whilft the Seed is defcending by the 
Back .of the Sheat, the Plow as it moves forwards, 
would get before the Seed, and fo it might fall 
to the Ground behind the Trunk 5 but this Miftake 
is for want of confidering the vaft Difproportion be~ 
tween the Celerity of the Seed’s defcending ‘near the 
Earth, andthe flow Progrefs of the Plow ; the Seed 
defcending at the Rate of fixteen Foot in a Second 
_of ‘Time, ‘and the Plow proceeding but about three 
Miles’ an Hour, does not advance the Thicknefs of 
a feed whilft it is falling to the Ground by the whole 
"Pept of tht oncat, © biog 
The Thicknefs of the Sheat is an Inch at its up- 
per Part. | Cprees pots 
Fig. 3. Is the Share lying Bottom upwards, a. Is 
its Point.. 2. The Socket, three Inches long, feven 
-Sixteenths of an Inch broad. ¢ Is the Hole by which 
it is faftned up to the Sheat. @ Is another Hole 
- which is never made Ufe of, except when the Share 
‘being faften’d up by the other Hole, inclines to ci- 
ther fide 5 . then we draw it right by a Nail driven 
into this Hole. ¢, ¢ Are two very fimall Notches, 
‘into which the fides of the Trunk are jointed, to 
protect them from being torn out by the Earth or 
Stones that might rub againft them. /f Is the ‘Tail 
_of the Share, which when it isin its Place will make 
the right Angle before defcribed in 7g, 2, and from 
which ‘Tail to Sey ee of the Socket, is the 
Length of the Bottom of the Sheat, vz, fix Inches 
and a.half, [he Breadth of the Share three quar~ 
Gers Opa nc. og oe: 
Fig. 4. Shews one fide of the Share. ‘The prickte 
“Line @ ¢ fhews the Bevel of the Fore-end of the foc 
_ Aaa 2 Kee, 
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ket, the Upper-Edge of which muft bear upon the 
Fore-part of the fheat below f in Fiz. 2. and the o- 
ther Part of the fhare will bear againft the Bottom 
of the fheat, from d to ¢, and will be faftned up by 
a flat Nail, pafling thro’ the foremoft Hole of the 


fhare, and entring the Hole g inthe fheat 5 which 


Nail being bended in the faid Hole (which Hole 
fhould be at leaft an Inch Diameter) will hold the 
fhare faft to the fheat, and by unbending this Nail, 
the fhare may be eafily taken off upon Occafion, 
without damaging the fheat. Note, This Hole in 
the fhare ought to be wider below than above, and 
the Head of the Nail of the fame fhape, or elfe as 
the fhare.wears thinner, ,it might come off. The 
prick’d Line near the Fore-part of the fheat, fhews 
where a fhoulder muft be cut on each fide of it, be- 
caufe otherwife the fheat being thicker than the 
Breadth of the focket of the fhare, could not enter 
it: But take Care that the fhare do not bear againft 
thefe fhoulders. | rr 
Fig. 5. Is one fide of the Trunk, being a thin 
Plate of Iron, and is often made of the Blade of an 
old{cythe ; “tis to be riveted on to one fide of the 
fheat, to another of the fame on the oppofite fide, 
by three Rivets pafling thro’ them both, with the 
fheat in the middle of them; which Holes appear 
both in the plate and in the fheat.. Thefe thus ri- 
veted on do formthe Trunk at the Back of the fheat. 
‘The whole Breadth of this Plate is an Inch and three 
Quarters ; but three Eighths of anInch being rivet- 
ed onto the fheat, there remains but an Inch and 
three Eighths forthe Trunk. The Length of the 
Plate is the fame with the Depth of the theat, and 
fhare, except that it fhould not reach to the Bottom 


of the fhare, by about the Thicknefs of a Barley=- 


. Corn, to the end that it may not bear againft the 
Ground, as the fhare doth. The Notch at the Bot- 
<i | | tom 
| | 
/ 


\ 
\ 
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tom of the Plate, isahat which anfwers the Notch 
in the Tail of the fhare: The Corner of the Plate 
at a4, we makea little roundifh, that it may not wear 
againft the Ground. . : 
This Plate thus riveted on the fheat, and another 
of the fame on the other fide oppofite to it, com- 
_ pofe the Trunk, which is Fig. 6. 2d Is the Edge 
ab of the Plate Fig. 5. be Is the like Edge of the 
oppofite fide of the Trunk. A Is the Back of the 
fheat, which together with the Tail of the thare 
when in its Place, makes the Fore-part or Length 
of the Trunk; the Thicknefs of this Back of the 
fheat is the Width of the Trunk, and from this Back 
of the fheat to the faid Edges of the Plates,-may be | 
call’d the Depth of the ‘Trunk. The Upper-ends 
of thefe two Plates ¢ and b we fpread open a Quar- 
ter of an Inch wider, for half an Inch down, than 
the reft of the Trunk, for the more free Reception 
of the feed from the Hole of the Funnel; we like- 
wife take Care that the two lower hinder Corners of 
the Trunk do not incline to one another,to make the 
‘Trunk narrower than the Back of the fheat, left the 
Earth fhould be held in by them, and fill the Bot- 
tom of the Trunk. 7 : : 
_ Eg. 7. Is one of the hinder fheats, and appears in 
— pare atcin Fyg.t. It is faftned into one of the Beams 
_ by its Tenon, which being driven into a Mortife, is 
pees in by a Pin pafling through the Beam, and the 
enon cut off even with the upper furface of the 
Beam: This Tenon ftands more oblique than that 
of the Fore-fheat, that there may be the more 
Wood between its Mortife and the Funnel, its hin- 
der-fhoulder being fhort ; its fore-fhoulder at z mutt 
be very hort, not above the Eighth of an Inch; but 
its fhoulder b three Quarters of anInch. The Te- 
non 1s alfo fhoulder’d on each fide, as wellas: before 
and behind. The Thicknefs of this fheat fhould be 
greatey 
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‘greater than that of the fore-fheat ;° becaufé it 
is much narrower. “The mie of this fheat is lefs 
“than the fore-theat, by the Depth of the Beam ; it 
is in all other refpects the fame with the’ fore-theat, 
‘except that itand its fhare are fhorter. ‘The focket 
of this fhare is but an Inch and one Eighth long, its 
Breadth half an-Inch, and from the Fore-Part of the 
Bottom -of ‘the focket to the End of its Tail, but 
three Inches. Its Point from the focket at Bottom 
is but three Quarters of an Inch, whereas the Point 
of the: Fore-fhare is an Inch and three Quarters : 
“Theres ‘but one Hole whereby the ‘Share is faftned 
up to the Sheat. Its Trunk is ho wider than the 
other $ for we cut a’Rabbet on each fide of the fheat, 
that the Plates, which are the fides of the Trunk, 
‘may come within three Quarters of an Inch of one 4- 
nother. Its “Yenon being narrower than the T'enon 
‘of the Fore-theat,: muft be thicker than it. 
~ “The other Hinder-theat, and all its Accoutre- 
ments,-muft be the fame as this of Fig.7. ” 
~The Workman muft take Care that the Tenons 
‘of the fheats be not made crofs the Grain of ‘the 
“Wood ; and therefore muft make them of crooked 
"Timber. : 3 CAE T TGs 
Fig. 8. Shews how the Share is made of four Pie- 
‘ces ; of which a is a Piece of fteel for the Point, its 
larger End being cut bevel for the fhape of the Fore 
end of the focket. .bIs a Piece of Iron for the other 
End of the thare, from the Socket to the Tail 3 the 
other two Pieces ¢ and‘@ are the iron fides, 


‘off to'the Length, | form the Share’ with its Socket, 
more exact than it can be made-out of one Piece of 
Tron. bY : 

~ Now we-return to the firft Figure; where the 
Fore-fheat being fix’d up at equal Diftance from éach 
End'of the Plank, and as near-to the Hinder-edges 


‘which . 
being welded on to the other two’ Pieces, and cut 
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of it as can be, allowing Room for the Funnel C to, 
ftand with the Fore-fide of its Hole, to: make one 
fariace with the Back of the Sheat, and for the hine 
der Part of the Trunk not to reacti the Edge of the 
Plank, there muft be alfo room for the fore ftandard D 
to ftand perpendicular to the Plank, acrofs the Te 
non_of che Sheat. =... | i Sinase at 
This Standard being clofe to the Fore-fide of the 
Fore-Hopper, there muft be fo much Room’ be- 
tween it and the Hole of the Funnel, that the feed 
may drop from the Seed Box into the Middle of 
this Hole. ‘Thus much for placing the Fore-fheat, 
Next for the two Hinder-fheats ; they muft- be 
placed at equal Diftance from the fides of the Beams, 
and fo near to the hinder Ends of the Beams, that 
there may be Room to make the Funnels in them, 
and their Tenons to come up between their refpec= 
tive Funnels EK and F, and their refpedtive Stan- 
dards G and H, which Standards muft be fet perpen- 
dicular to the Beams. | 
_ The Diftance of thefe Sheats from the Plank muft 
be fuch, that the Wheels of the hinder Hopper may 
not ftrike againit the Plank, nor againft the Spindle 
of the fore Hopper; and the Semi-Diameters of 
thefe Wheels being eleven Inches, there ought to be 
a Foot between the Center ot each Wheel and the 
Plank ; but we fometimes cut Notches in the Plank, 
to prevent the Circles of the Wheels from coming too 
near the Plank. ii * 
_,.For the nearer. the Hinder-fheats ftand to the 
Plank, the better ; but thefe Beams may be placed 
nearer to, or farther from the Plank, by their Screws 
and Nuts, at Pleafure. | 
Thefe Beams muft be fet at fuch a Diftance from 
_ one another, that the Shares may be fifteen Inches 
ee from the Infide of one to the Outfide of the 
other. 3 
_ ‘Yo try whether all thefe Sheats and Shares are 
truly 
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truly placed, fet the Plow Ups a level furface 5 
and then, if they be right, the Fore-fhare will touch 
furface by its Point and Tail, and likewife the Hin- — 
der-fheats will do the fame; except that fome 
Workmen will have it, thar the Plow goes better, 
when the Tails of the Hinder-fheats are a Barley- 
Corn’s Thicknefs higher than their Points, and then 
theirT ails will want fo much oftouchingthe furface. 
- ‘The Shares mutt be all of chem parallel to the 
Beams, and confequently to one another. 

The Channel made by the Fore-fhare and theat 
for the middle Row, being at equal Diftance between 
the two Hinder-fheats, is covered by them, they 
raifing the Mould over the Seed from each fide of 
this Channel. | 3 

The Harrow I is drawn by the Beams, to which 
it is faftned to their Infides at @ and e, having each 
a {mall iron Pin, paffing thro’ each End of the Legs 
of the Harrow, and thro’ the Beams; cach having 
a Nut on the Outfides of the Beams, and being fquare 
in the Beams, that they may nor turn therein to 
loofen their Nuts ; but are round near their Heads, 
that the Harrow may eafily move thereon. 

The round Ends of the Legs of the Harrow are 
put thro’ its Head I, at the round Holes f and g ; 
and pinned in behind it, to the end that either Tine 
of the Harrow may defcend at the fame ‘Time that 
the other rifes, where the Ground is uneven. 

The two wooden Tines K and L are pinned in — 
above the Head, and have each of them a fhoulder 
underneath. They ftand floping ; fo that if they take 
hold of any Clods, they do not drive them before 
them, but rife overthem. ‘They are of a conveni- 
ent Length, to give Room for the Harrow to fink 
and rife, without raifing up the Shares; and to- 
give them the more Room to move: ‘The Legs of - 
the Harrow are crook’d downwards in the Mua | 


Cuap.XXIIL Of the Wheat-Drill. 359 


The Diftance of thefe Tines from each other is 
stwenty two Inches; fo that each ‘Tine going three 
Inches anda half on the Outtlide of cach Channel} 
that is nextit, fills tt up with Earth upon the Seed, 
‘from the Outfides of it 5 which caufes the Rows to 
‘come up fomething nearer the inner fides of the 
‘Channels, than to the outer fides, from whence the 
Earthis brought into them by the Tines3 and the 
two outer Rows by this Means come up at fourteen 
Inches afunder, tho’ the Channels were fifteen Inches 
afunder.::0 ca deyct patedd out igeebr 

‘This Way of Covering adds more Mould to the 
Top of a Ridge; whereas if the Channels were co- 
vered by Tines,: going within or between them, the 
Mould would be thrown down from the Top of the 
Ridge: And thefe Tines ftand with their Edges 
and Points inclining outwards, ‘by which Means they 
bring in the more. Earth to the Channels. 

If we find that the Harrow 1s too light, we tie a 
ftone upon it to make it heavier, and fometimes we 
fix a fall Box of Board on the Middle of it, to 
hold Clods of Earth for that Purpofe. 

The fore Funnel C has its upper Edges two Inch- 
es high above the Surface of the Plank. It is five 
Inches fquare at Top ; its four oppofite fides being 
Planes equally inclined to each other downwards, 
until they end at the Holein the Bottom of the Fun- 
nel, which Hole is continued quite thro’ the Plank 
into the Trunk. ‘The fhape of this Hole is fhewn 
in Fig. 9. where the four Lines a4, bc, cd, and da, 
each Line being three Quarters of an Inch, make a 
true Square, and are the upper Edges otf the Hole. 
The three prick’d Lines ¢/, fg, and g, being each 
of them longer than the former, tho’ as little as pof- 
fible, make the three lower Edges of the Hole; 
which being thus wider below than above, and hav- 
ing all its fides true cage and {mooth, ’tis oo 
: bb | € 
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ble for the Seed to arch therein. The Fore-fide of 
this Hole is perpendicular to the upper and lower 
Surfaces of the Plank, and, together withthe Back 
of the Sheat, makes one plane Surface. 

When we drill a large fpecies of Seed, as Peafe 
or Oats, we can make this Hole a full Inch fquare 
at Top, and of the fame fhape wider at Bottom 
which tho’ it be wider than the Trunk, except at its 
Top, the Seed will not arch there, becaufe there is 
Room behind, the plates being broader than the 
fides of the Hole; for there can be no arching in the 
Trunk, unlefs the Seed were confin’d behind as well 
_as on each fide. hi 2 

The Holes of all our Funnels ought to be of the 
fame fhape with this defcribed ; tho’, as I am in- 

' form’d, the Pretenders to the making of this: Plow, 
make the Holes oftheir Funnels the reverfe of this; 
which being wrong-way upwards,the Seed is apr to 
arch in them, except the Holes are very large. 

Of this Plow, Fig. 1. the two hinder Funnels E 
and.F differ from-the fore Funnel: (which has been 
defcribed) fir, in Dimenfions ; thefe not being fo 
deep, becaufe they being made in the very Beams, 
their upper Edges are in the upper furface of the 
Beams, and their Holes at the Bottom, being about 
the Eighth of an Inch deep. The Depth of the 
Funnels muft want the Eighth of an Inch of the 
‘Uhicknefs of the Beams ; but we make each Fun- 
nel an Inch and a Quarter broader at Top than its 
Beam, by adding a Piece of Wood to each fide of 
its Beam, which reaches down about half-way its 
‘Uhicknefs 5; and thefe Pieces being firmly fix’d on 
by Nails, to the fides of each Beam, the Legs of 
the Harrow take hold of thefe Pieces, which are in 
the Infide of thefe Beams. When the Plow is taken 
up to be turn’d, the Man whoturns it, takes hold 
of the Head of the Harrow with one Hand, and 

3 lays 
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lays the other upon the Hopper, or Spindle, to 
keep it level, and to prevent either of the fore 
Wheels from ftriking againtt the Ground, whilft the 
Plow is turning round. 

Another Difference there is between the thape of 
thefe hinder Funnels from that of the former, to wit, 
that each Fore-fide of the hinder Trunks muft not 
_be quite fo oblique as the reft ; becaufe then rhe. 
upper Edge of thefe Fore-fides might be too near 
the Tenons of the Sheats, and there might not be 
fufficient Wood betwixt them, to prevent the Sheats 
from being torn out; a Thing which hag never hap- 
pen’d, that I know of. We fometimes make thefe ~ 
hinder Funnels of a roundith fhape, like a Cone in- 
verted ; except that the Part which is next the Shear, ° 
is not fo oblique as the reft, for the Reafon already 

given. : bee 
- The only Advantage propofed by this roundifh 
fhape is, that there 1s lefs Wood taken out than 
from the fquare Corners, and therefore more Wood 
for the added Pieces to be faftned to the Beams, than — 
in the fquare Funnels. Tie 

M and N are two Pieces of Wood, each eleven 
Inches long, two Inches broad, and two Inches 
thick: ‘Thefe are fcrew’d on near each End of the 
Plank, by two Screws and Nuts cach; they ftand 
parallel to the other Btams, and have each a double 
Standard, or Fork O and P in them, perpendicu- 
lar to the Plank, by which Standards the fore Hop- 
per is drawn, and guided, in the Manner as is feen 
in fig. 21. : Lees 

Thefe Standards ought to be braced (or fpurr’d) 
_ before and behind, and on their Outfides 3 they ne= 
ver being prefs’d inwards, have no Occafion of Bra 
ces there : Thefe are to be fo placed, that when the 
Spindle ts in their Forks, ic may be exactly over the 
Hole of the Funnel, fo that the Seed may drop in- 

| Bbb 2 to 
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to the Middle of it, when the Plow ftands upon an 
horizontal Surface, the Spindle being alfo exactly 
parallel to the fore Edge of the Plank. 

Fig. 10. Is D in the Plow hig. 1. It is two Foot | 
long, two Inches broad in its narroweft Part, and 
halt an Inch thick in the thinneft Part, and two 
Inches ac irs Shoulders above the Plank. It 1s pinn’d 
through the Plank before the Funnel, having one of 
its Legs on each fide the Tenon of the Sheat 5 it 
ftands perpendenla tothe Plank ; itsonly Ufe is to 
hold the fore Hopper from turning upon the Spin- 
dle, being put.thre. a Thing (Fig. 22.) like the Car- 
ricer of a Latch, nail’d on to the upper Part of the 
Fore-fide of the Fore-Hopper, in which Thing this 
Standard has Room to play, or move fide-ways, to 
the end that either Wheel may freely rifeup. 

Fig. 11. Is one of the Hinder-ftandards, which 
being placed in the Beam, as.G or H, perpendicu- 
jar to it, is driven into a Mortife, and pinn’d into 
the Beam.. It has a Shoulder behind, and another 
before, and a third on its Outfide ; which Shoulders 
ferve inftead of Braces,to keep it from moving back- 
wards, forwards, or outwards ; it istwo Foot four 
Inches long, two Inches broad, and an Inch thick; 
it is placed withits broad, or flat fides, towards the 
fides of the Beams. It is made fo thin, becaufe it 
fhould have the more Room for the Hopper to play. 
on it, and therefore muft have its ftrength in its 
Breadth. The Part at 2 mutt ftand foremott. 

_ The Standards G and H are. both alike, except 
as they are oppofite : Their Ufe is to draw, guide 
-and. hold up the hinder Hopper ;_ they are to be 
» placed perpendicular to the Beams, and at equal 
ec. from each fide of thofe Beams, and at fuch 

a Diftance before the Funnels, that when the Fore- 
fide of the Hopper. by its whole Length bears a- 
_ gainit the Hinder-furface of the Standards, the Seed 
me ae 
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may drop into the Middle of both Funnels, the Plow 
ftanding upon an horizontal furface. 

Be fure to take Care, that the Sheats, Funnels, 
and Standards be fo placed, that the Spindle of the 
Hopper may be at right Angles with the Beams, 

Q and R are Part of the Limbers, which are alfo 
called Shafts, Sharps, and Thills; from whence 
the Horfe that goes in them is call’d a Thiller. 
Thefe Limbers are fcrew’d down to the Plank, by 
two Screws and Nuts each. ‘The Limbers are kept 
at their due Diftance by the Bar S ; near each End 
of which Bar, there is a Staple with a Crook un- 
derneath each Limber, to which is hitch’d or faf- 
tened a Link of each Trace, for drawing the Plow, 
This Bar is parallel to the Plank, and feven Inches 
and a half before its Fore-edge. eH 

The Limbers muft be mounted higher or lower at 
their Fore-ends, according to the Heighth of the 
Horfe that draws in them; and this may be done 
by the fcrews that hold them to the Plank, and by 
cutting away the Wood at the two Hinder-fcrews, 
or at the two foremoft fcrews, or by Wedges. 

Every Workman knows how to team the Lim- 
bers; that is, to place them fo on the Plank, that 
the Path of the Horfe which goes in the Middle be- 
twixt them, may be parallel to all the Shares, and 
fo, that a Line drawn in the Middle of this Path, 
might fall into a ftreight Line with the Fore-fhare, 
ftanding on the fame even/furface with.the Path; for 
otherwife the Plow will not follow directly after the 
Horfe, but willincline to one fide. | 

The Ufe of the Trunks of this Plow is for mak- 
ing the Channels narrow, of whatfoever’ Depth 
they are; but without Trunks, the Channels muft 
be made wide by ground Wrifts, which fpread the 
fides of the Channels wide afunder, to the end that 
they may lie open for receiving of thefeed; and the 
ai heist 2 id eieiinagaalatiag Om 
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_ deeper they are, the wider they muft be: By this 
Width of a Channel, the feed in it is more difficult- 
ly cover’d, and the Channel fill’d with the largeft 
Clods, and the feed comes up of a great Breadth, 
erhapsthree or four Inches wide, fo that the Weeds 
coming therein are hard to be gotten out. 
Yo avoid thefe Inconveniencies of wide Channels, 
I contrived Trunks like thofe defcribed, except thar 
they were but five or fix Inches high ; and the tops 
of their Plates bending outwards trom each other, 
torm’d two fides of a Funnel; and the Wood be- 
tween the two Plates being cut ‘bevel atthe Top, 
-was as the Fore-fide.of a Funnel to this Trunk 5 it 
was open behind from ‘Top to Bottom, the Wheels 
were low, and the Seed Boxes narrow: The feed 
in thefe Channels was eafily cover’d, efpecially thofe 
forts which were fown in dry Weather; for then the 
fineft Mould would run in and cover the feed, as 
foon as the Trunks were paft it. | 
‘The feed in fuch a narrow Channel comes up in a 
Line, where the Row not being above a Quarter of 
an Inch broad, fcarce any Weeds come init; and 
-when the Weather is dry, the Earth of the Channel 
not lying open to be dry’d, the feed comes up the 
fooners.| 2dr 23 | 
I had two Reafons for making of thefe Trunks 
higher, as they are now us’d: ‘The one was to a- 
void the too great Length of the Shares ; and my 
other Reafon was, that with thofe low Trunks, and 
long Shares ,there could not be two Ranks of fhares, 
and their Hoppers in the Plow, which are neceflary 
for making very narrow Partitions, and abfolutely 
neceflary tor planting this treble Row of Wheat ; 
for if three fhares for ‘making the ‘feven Inch Parti- 
tions were placed in one Rank, the Mould (which 
is always moift or wet,when we plant Wheat) would 
i ash: Bsa af ; , be t 
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-be driven before the fhares, there not being Room — 
for it to pafs betwixt them. 
Fig. 12. Is one End of the hinder Hopper laid o- | 
en. I callit one End (altho’ it be an intire Box 
. itfelf) becaufe this Hopper is fuppofed to have 
its middle Part cut out, to have a clearer fight of 
the Plow and fore Hopper ; as is feenin fag. 15. 
_ which is the whole Hopper in two Parts. In this 
Fig. 12. A isthe Infide of one End of the Hopper, 
made with feveral Pieces of :half Inch Elm-Board 
nail’d on to the Poft ¢ a, on the Fore-fide 5. which 
Poft is a little more than half an Inch fquare, and 
feventeen Inches and three Quarters long, being the 
Depth of that Part of the Hopper which holds the 
feed. Bisthe Fore-fide of this Hopper; which 
muft be nail’d on to the faid Poft, being of the fame 
Length with it, and four Inches broad, and half an 
Inch thick; and this is the Part which on its Out- 
fide goesagainft theRight-hand ftandard of the Plow, 
when ’tis at Work. The other Poft bd, of the 
fame Thicknefs with the former, is nail’d in within 
half an Inch of the oppofite Edge of this End; to 
which Poft alfo C being nail’d, makes the hinder- 
- fide of this Part of the Hopper. C is four Inches 
broad, and. half an Inch thick, and both it, and the 
» Poft to which it 1s to be nail’d, are fomething long- 
er than its oppofite fide, becaufe the fide B makes 
right Angles with the Top and Bottom of the Hop-. 
per; but the hinder-fide C makes oblique Angles 
with the Top and Bottom of the Hopper ; and the 
Reafon of this is, becaufe when the Hopper is full 
of feed, it may be equally pois’d on the fpindle ; 
which it could not be without this Bevel, unlefsthe 
Bottom of the Hopper did come as much behind 
the fpindle as before it, and that would hinder the 
Perfon that follows the Drill, from feeing the feed 


fall owt of the Seed Box into the Funnel; and spi 
art 


% 
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Part of the Bottom which is before the f{pindle, can- 
not be made fhorter, becaufe that Part of the Seed- 
Box which is before the fpindle, :is-(upon Account 
of it Tongue) much longer than the Part of it which 
is behind the fpindle: *Tis‘true that whenthe Hop- 
per is empty of {eed, it cannot be thus pois’d; but 
then being fo light, 1t does not require i. ef gh 
is a Piece of a Board, nail’d on to that Part of the 
End A, which is below the Bottom ‘of the Cavity 
which holds the feed, and is commonly plac’d a lit- 


tle crofs the Grain of the Board to which it is nail’d, | 


and ferves to ftrengthen it, and keeps the Hole z 
from fplitting. ‘The upper Edge ef of this added 
Piece of Board, is exactly the Length of the Bottom 
ofthe Hopper, whereto the brafs Seed Box is faften- 
ed; and this Bottom, together with its Seed Box 
under it, being put into its Place, bears upon this 
Piece from eto f, which holds up the right fide of 
the Bottom, and keeps it from finking downwards 5 
as the lower Ends of the two mention’d Pofts, and 
the fore and hinder-fide B and Cnail’dto them, pre- 
vent its rifing upwards. 7 

‘The Manner of making the Hole z, is as follows: 
Place the Seed Box with its fore End at e, and hin- 
der End at f, with the Bafe of itsCylinder (or great 
Hole) againft this added piece of Board, and its up- 
_ per Edge exaétly the Height of the Edge ef; then 

with a Pair of Compafles put thro’ the Cylinder of 
the Seed Box, mark round the inner Edge of its Bafe 
upon the added Board ; then take off the Seed Box, 
and find the Center of the mark’d Circle, and then 
with a Tool call’d a Center-Bit, of the right fize, 
bore the Hole quite through the double Board, and 
this Hole will be in the right Place, and of the fame 


Diameter with the fpindle; but in Cafe there is to 


be a brafs Wreath on that Part of the fpindle which 
isto turnin this Hole, then the Hole muft be bor’d 
; : of 
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of the fame Diameter with that Part of the Wreath 
_ which is to enter it, and that may be perhaps near 
a quarter of an Inch longer than the Diameter of the 
f{pindle, upon which it is faften’d. | 
_ This End A thus bor’d and fhap’d, is a Pattern 
for its Oppofite, and for the other two Oppotites of 
the other Cavity, which holds the feed at the other 
End of the Hopper. . : 

When the Oppofite of A (with the two like Pofts 
whereto the fore fide B, and the hinder fide C are 
nail’d, and having a like Piece of Board in its lower 
Part witha like Hole in it) is added, and whenthe 
Bottom(four Inches broad) with its Seed Box under it, 
is thruft in at f by the prick’d Lines until it reach ¢, 
bearing on one fide upon the Piece of Board ef ¢ A, 
and the other Edge of the Bottom bearing in like 
manner upon the oppofite Piece, then this Cavity 
of the Hopper which will contain about two Gal- 
lons of Seeds will be finifh’d. = = : 

Note, “The Bottom muft make a right Angle with 
the two fore Pofts, having the fide B_ perpendicular 
to it. #3 , 

D Isa part of the Board which comes out farther 
_ thanthe Hopper, in order to hold a Bar at £; which 
being faftened there, and in like manner to the Op- - 
pofite of this Board, this Bar bearing againft the 
fore part of the ftandard, the Hopper and its Wheels 
are in part drawn by it. | one j 

Into the Notch /is faftened one End of a long 
Bar, which pafles the whole Length of the Hopper, 
and holds the upper part ofits two Cavities in their 
Places, as is feen mark’d D, in Fig. 15... 

EF is part of the Board which comes before the 
Hopper, and whereto one End of a piece of Wood 
is faftened by Nails or Screws, which bearing a- 

gainft the fore part of the ftandard, and again a 
| Cec ne 
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Infide, the Hopper is in part drawn and guided by 
it, as fhall be fhewn in Fig. 15. repel 

Fig. 13+ Shews the Onutfide of the Figure laft de- 
fcrib’d. A is the ftandard by which this End of the 
Hopper is drawn, in the manner as it is here pla- 
ced. B is one End of the fpindle pafling thro’ the 
Hopper and Seed Box. C_ the bottom, Pasa the 


Seed Box faften’d on to it, with one fcrew before, . 


and another behind, with their Nuts underneath, 
andthe Heads of their fcrews very thin, and the 
Pins fquare at Top, that they may not turn in the 
Wood; and their Heads muft either be let into 
the Wood, even with the furface, or elfe the fides 
B, C of the Hopper mutt be cut for thefe Heads of 
the ferews to pafsin under them. = ; 

‘This bottom Board which holds the brafs Seed- 
Box, is four Inches broad,and full half an Inch thick, 
and at each End a Quarter of an Inch longer than 
the Seed Box : This piece is firft thruft in fliding 
upon the two added pieces of Board, until its fore 
End come under the fore-fide of the Hopper, and 
its hinder End under the hinder-fide ; then fetting 


the Hopper with its bottom upwards, the fpindle — 


being thro’ the Seed Box, and Holes of the Hopper, 
we hold the Seed Box hard upon the Bottom, at e- 
are bored thro’ the bottom, by the Holes at each 
End of the Seed Box ; and then the ferews being put 
thro’, fcrew on the Box ; and when that is done, 


we make a Mark upon the bottom-board, with. the - 


Compaffes, on each fide of the brafs Box, beginning 


from the Ends of the Axis of the Tongue, reaching — 


as far backwards as is the Length of the Mortife : 
Thefe two Lines‘or Marks are a Direction for cut- 


qual Diftance from each End of it, whilft the Holes + 


ting the Hole in the bottom of the Hopper, thro: 


which the feed defcends into the Seed Box, then we 
td fs a pith : . ane 

pull out the fpindle, then draw out the bottom, 
: Fh Sh eee 2 $F u a Ge 3 Ly Re Fo % \ hed ¥ Kas ar ‘take 
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take off the Seed Box, and cut the Hole in the bot- 
tom in the Manner I'll now deferibe in Fig. 14. where 
the two prick’d Lines a 0 and ¢d are the lower Ed- 
ges of the Hole, and the fame with the two Lines 
-mention’d to be mark’d by the fides of the Seed Box : 
The prick’d Line ad being at right Angles with the 
two former, is the lower Edge’ of the fore End of 
the Hole, and-exactly over the Axis of the Tongue, 
and parallel to it 3 the prick’d Line 4 ¢ is the lower 
Eidge of the hinder End of the Hole, which is juft 
over the hinder End: of the Mortife, and parallel 
‘and equal to the laft mention’d prick’d Line ; thefe 
four prick’d Lines are thelower Edges of this Hole, 
contiguous tothe Seed Box : ‘The two Lines ‘e f and 
gh are the upper Edges of the fides of the Hole, 
which being farther afunder than the lower Edges, 
~make the reverfe Bevel of this Hole; which may be 
-determin’d by this, thar-the furface between thefe 
two upper and lower Edges, being Planes, are in- 
clin’d to-one another downwards, tn an Angle of a- 
bout one hundred and thirty Degrees; the two lines 
-ehandfg, at right Angles with the two laft men- 
‘tion’d lines, make the upper EXdges of the Ends of 
‘this Hole; and being nearer together ‘than the 
‘prick’d Lines under them, the plane furfaces, be- 
“twixt thefeé two Lines and thofe two prick’d Lines, 
thew the Bevel of the Ends of thefe, which are in- 
clin’d to each other upwards, in an Angle of about 
fixty five Degrees. We 
- "This double Bevel effectually prevents the feed . 
from arching in the Hole, before it gets into the 
Mortife of the Seed Box; and alfothe two upper Ed- 
ges of the Ends of the Hole, being nearer together 
than the lower, there is the more Wood left be- 
tween thefe Edges and the Screws, which hold the 
Box to theBottom, whereby the Board is lefs apt to 
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Then the Box being fcrew’d on to the Bottom, 
and. thruft again into its Place, the fpindle paffing 


| thro’ both the Hopper and the Box, keeps the Bot- 
‘tom in its Place; then D, in Fig. 13. is the imagi- 


. 


nary Plane of the Top, or Mouth of the Hopper, 
being a rectangled Parallelogram, and parallel to the 
bottom, to which the fore End is perpendicular, 
and a rectangled Parallelogram of the fame Breadth. 
_ Fig. 15. Shews the fore fide of the whole hinder 
Hopper, with its two Cavities, and all its Accou- 
trements, except. the Wheels. The two Ends A 
and B being exactly alike, having cach of them its 
Seed. Box. at the Bottom, in the fame Manner as in 
the one has been defcribed. ‘The Bar D holds to- 
gether the upper Parts of this double Hopper at a 
sight Diftance, which is, when there is ten Inches 


_clear Room betwixt the two fingle ones. . ‘The Spin- 


dle E patling through the whole, holds the two fin- 
gle Hoppers by four Wreaths, at the fame Diftance. 


_below, at they are held by the Bar above. 


Thefe four Wreaths are {crew’d on to the Spin- 
die, to keep it from moving towards either End, as 
well as to hold the Hoppers in their Places: Two 
of which Wreaths are feen at gand 4; and the other 
two are placed on the Outfides, as thefe two are on 


the Infides. Beiore we proceed any farther in this 


Figure, twill be proper to fhew the Wreaths, which 
are of two forts. 

The one in Fig. 16. where A is its Hollow,which 
is circular, and muft be of the fame Diameter with 


the Spindle, and being thruft on upon the Spindle, 


till it touch the Board, is faften’d to the Spindle by 
a {mall Screw thro’ each of its oppofite Holes. 46 
fhews the Breadth of this Wreath, whether it be 
made of Brafs or Wood ; it is little more than half 
an Inch. 6¢ @ isthe Part of it that goes againft the 
Board; the Thicknefs of the Surface of this End 


which 
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which goes againft the Board, is a Quarter of an 

Inch, it made with Brafs, but if with Wood, half 
an Inch; but the Thicknefs of its other End a ef 
is lefs than its End 4 ¢ 4, by which means the fcrews 

are the more eafilyturned in. 7° © - 

_ © Figs 17. Shews the other fort of Wreath, which 
is always made in Brafs; its Cavity isa hollow Cy- 
linder like the former; when it is on the Spindle, 
its End 2 b ¢ is thruft into the Hole of the Board 
(made wider for the Purpofe) until de 7 come clofe 
to the Board, and ftop it from entring any farther ; 
then we {crew it on to the Spindle by the Holes, as 
the other fort of Wreath is defcrib’d to be ferew’d. 

This is the beft fort of Wreath; becaufe it keeps 
the Spindle from wearing againft the Edges of the 
Hole, and then the Spindle never has any Fri@ion 
againit the Wood in any Part of it ; but the other 
fort are more eafily made, (efpecially of Wood) and 

‘the Spindle will.laft a great while in them; or if it 
be worn out, the- Expence of Three-pence, or Four- 

pence, will purchafe a new Spindle. : : 

Now I muft return to Fig. 15. where the Spindle 
FE, having its four Wreaths fix’d on it, we turmit 
round with our Hand, to fee whether the Wreaths 
are put on true; and when they are fo, neither the 
Spindle nor the Hoppers can move end-ways. Tho” 
the Spindle be pretty hard to turn round,the Wheels 
will foon canfe it to turn eafily; whilft the Spindle 
is in this Pofture, we turn the Hopper Bottom up- 
wards, and mark the Spindle for cutting the Notch- 
es inthe Manner before directed, and then we take 
off the Spindle, and cut the Notches, and alfo cut 
each End of the Spindle fquare, up to a Shoulder 
at cach End, fo that the Wheels may come eafily 
on without Knocking or Thrufting 3° and then we 
return the Spindle to its Place, and put on the 

- Wheels, pinning them on with each a long ree 

whic 
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which being crook’d at the Ends prevents it from 
falling out, but may be very eafily pull’d out with 
the Claws of a Hammer 5 but we muft take Care 
that neither the fquare Ends of the Spindle, nor the 
{quare Holes in the Naves (or Hubs) of the Wheels 
(into which they enter) be taper, forifthey are taper, 
the Wheels will be apt to work themfelves off. 
“The piece of Wood, Fig. 18. is that which goes 
over the Standard, and being plac’d inthe Hopper, 
as F in Fig. 15. draws that part of rhe Hopper by 
its Infide 2 } bearing againft the fore part of the 
Standard ; and that part of it from} to c, being the 
Breadth of the Standard, bears againft its inner In- 
fide, to prevent the Hopper from going any far- 
ther towards that End. ‘This piece of Wood is 
- faften’d to the Boards of the Hopper, either by Screws 
-or Nails ; this Piece from d toe, muft be of fuch a 
Thicknefs, that the Standard bearing againtt its In- 
fide bc, may be equidiftant from each Board, ‘to 
which this piece is faften’d. ‘The Part, or Forefide 
of this Piece fz, muft be the Length of the Diftance 
between Board and Board, to which it 1s faften’d, 
and that is exactly four Inches. Its ‘TVhicknefs and 
Depth muft be fuch as may make it ftrong enough 
for the Purpofes intended. | 
The Piece mark’d Fig. 19. is the Oppofite of the 
former, and to be placed in the fame Manner, and 
as it is feen mark’d G, in Fig. 15.. Obferving al- 
-ways, that the Part of ir, which holds the Hopper 
-from moving end=ways, muft always be on the In- 
fide of the Standard; for if thefe Pieces fhould bear 
againft the Outlides of the Standards, the Hopper 
could have no Play upon them, nor could either of 
the Wheels rife up, without raifing the Share (that 
was nextto it) out of the Ground; but being thus 
placed, either Wheel may rife without the other, 
‘and without raifing the Share. . ! 
te | I fay 
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I fay the more of this, becaufe it is a Point where» 
‘In young Workmen are apt to miftake. 

‘Thus having fhewn, in Mg. 15. how the Hopper 
is guided and drawn at the lower Part, I come next 
to thew how it is held and drawn at its upper Part 5, 
for which the piece of Wood, Fig. 20. being of a 
competent Breadth and Thicknefs,four Inches long, 
is fix’d in betwixt the Boards with Nails or Screws; 
and is H in Fig. 15. ‘The Standard paffing up be- 
twixt this and the Forefide of the Hopper,its Fore- 
{urface bearing againft this Bar, and its Hinder-{ur- 
face againft the Hopper ; fo that the Hopper may 
rife and fink eafily upon the Standard at ‘Top, being 
in the Middle of the Fore-fide of the Hopper, there 
will be an equal Diftance on each fide, for either 
Wheel to rife, without the Standard ftriking againft 
the fides of the Hopper to hinder its rifing. There 
is another Bar equal to this, and has the fame Of- 
fice, at the other End of the Hopper, mark’d I. 
Likewife the Bar D is of the fame Ufe with thefe 
mention’d fhort Bars, and they help to ftrengthen 
one another. ot | 

When the Wheels are put on till they reach near 
to the Wreaths, they will ftand with their Rings, 
or Circles, two Foot three Inches afunder. 

We {fet them as near together ‘as conveniently we 
can; becaufe when they are too wide, they are apt — 
to draw the Plow towards one fide of the Ridge ; 
and fometimes when the Ridge is high, the Hopper. 
might bear upon the Funnels, and then the Wheels 
being carried above the Ground, would not turn to 
bring out the Seed: And that thefe Wheels may 
come the nearer together, their Spokes are fet al- 
moft perpendicular; fo that the Wheels are not con~ 
cave, as other Wheels are. ‘This Hopper is thewn, 
| put on upon its Standards, in its Place, in Fig. 21. 
‘where the mention’d Bar D, which holds the Hop- 

per 
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per together at Top, is feen, as alfo the four 
Wreaths, and likewife the hinder End of the Seed- 
Boxes ftanding over the Funnels, with their Trunks 
underneath them. Here alfo the back-part of the 
fore Hopper is feen, with its Seed Box ftanding over 
the fore Funnel; its Mouth alfo is feen at A; as 
alfo the Top of its Fore-fide held up by the Thing 
(Fig. 22.) like the Carrier of a Latch, with the Nails 
in it, which faften it to the Top of the Fore-fide of 
the Hopper, and give Room for either of its Wheels 
to rife. | | 

This Fore-hopper may be eafily defcrib’d by the 
Figure of a Box, like the other already defcrib’d, 
at its Ends, which are of the fame fhape with the 
Infide of the Box, Fig. 12. but much lower, being 
feven Inches and a half deep, and fixteen Inches 
Jong, and the Breadth of its Bottom is determin’d 
by the Length of the Seed Box, and a little wider at 
Top, on account of the Bevel which poizes it ; it 
carries no more Seed than one End of the hinder 
Hopper, but it is capable of holding more; but we 
‘do not fill it quite, left fome of the Seed -fhould fly 
over in Jolting, its Mouth being fo much longer than 
of the other. , | og 

This Hopper is kept in its Place, from moving 
end-ways upon the Spindle, by a Wreath fix’d to 
the Spindle at each End of the Box, in the fame 
Manner as has been deferib’d for holding the other 
Hopper. The Wreaths moft proper for this Pur- 
pofe, are the fort defcrib’d in Fig. 17. but the other 
fort. defcrib’d in Fig. 16, and even made with Wood, 
will fuffice; but then we muft take Care to make 
the Hole at the End of the Hopper of a confidera- 
ble Thicknefs, that ic may not wear the Spindle, 
which by Reafon of its great Length, is the more 
liable to bend, and be cut by the Edges of the Holes; 
which Cutting cannot be prevented but ae se 


é 
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» We fometimes make this Hopper exaétly like a 
common Box, without any part’ of its Ends de- 
{cending below ‘the Bottom; and in that Café we 
place a narrower piece of Board at each End of the 
Hopper, like that of Fig. 23. in which Figure, the 
Hole A being put on upon the Spindle, the piece 
of Board is taften’d on by a Screw and Nut thro’ 
the Hole B, near the ‘Top of the End of the Hop- 
per, and by another Screw and Nut thro’ the Hole 
C, near the Bottom of the Hopper... Another fuch 
a piece of Board,fix’d on in the fame Manner to the 
oppofite Hind of the Hopper, holds this long Hop- 
per parallel to its Spindle, that paffes through the 
Floles of thefe two pieces, and through the brafs 
Seed Box, which is fix’d up to the Bottom, in the 
Middle betwixt them. bes . : 
There are two Methods for letting the Seed pafs 
from a long Hopper into the Seed Box. The fir/f is 
that of cutting the Hole thro’ its Bottom, in the 
Manner that has been fhewn in Fig. 14. The other 
is that which cannot be ufed in a Hopper fo fhort, 
as the Boxes of our hinder Hoppers are ; but inthe 
Fore-Hopper, or any other long Hopper, we 
can place the brafs Seed Box to a Bottom 


+ made.for the purpofe, like that in Fig. 24. where 


there 1s a piece of Board on the Fore-part of the — 
Flopper from End to End, as ab, and ‘ano- 
ther on the hinder part of the Hopper, as ¢ d. Then 
the fore.part of the brafs Seed Box being placed un= 
der the Piece @ 4, 1s fcrew’d up to it at. ¢, and the 
hinder part of the Seed Box under ed {crew’d up to 
it at f; then the Bottom of the Hopper being o- 
pen in the Middle, is fhut by very thin Boards, ¢ 
and 4, fix’d up to the mention’d pieces; thefe 
Boards having their upper Surface even with the 
. upper Edges of the brafs Box, the Seed can no way 

. Ddd arch 
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arch in coming into the Mortife of the Seed Box. 
Whichever of thefe two Methods be made ufe of, in 
along Hopper, the Botrom muft be fix’d to the 
two fides, by {mall Bars of Wood of about three 
Quarters of an Inch fquare, to which the bottom and 
fides are faftened by Nails, in the Manner that the 
Ends and Sides of the hinder Hopper are faftened 
to their Pofts, which ftandin their Corners. 

We take the fame Method for cutting the Notch- . 
es in this Spindle, as has been defcribed for cutting 
the Notches in the other Spindle. bah ; 

But obferve, that the great Length of this Spin- 
dle requires it to be the Jarger, and we make it of 
an Inch and three Quarters Diameter, the other be- 
ing only an Inch and a half; we therefore bore the 
grcat Hole or Cylinder of its brafs Seed Box, a quar- 
ter of an Inch in Diameter larger than of the brafs 
Seed Boxes of the hinder Hoppers ; and we common- 
ly mike a Notch more in the Cireumference of this 
Spindle, becaufe the Semi-Diameters of its Wheels 
muft be as much greater than of the hinder Wheels, 
as is the ‘Vhicknefs of the Plank, and the Ends of 
the Limbers which are betwixt this Spindle and the 
upper furface of the two Beams. 

We make all our Spindles of clear quarter’d Ath, 
without Knots or Crooks; and when they-are well 
dry’d, and made perfe@tly round, and of equal Di- 
ameter from one End to the other, by the Prong- 
Maker, we pay a Penny per Foot for them at the | 
firft Hand, and they will now and then have fome- 
thing more for the largeft fize; but we are only cu- 
rious to have the middle part of this long Spindle 
exact, for we graft ona piece at each End, which 
does not require any Exxaétnefs: The Graftings are 
feen at @ at one end, and bd at the other end of 
the Spindle (in this fig. 21.) by four flattith iron 
Rings driven on upon the grafted Parts, as they ap- 
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pear under thofe Letters in the Middle. Between 
each Pair of thefe Rings, we drive a fmall Iron Pin 
through the Joints at ¢ and at d, to keep the Grafts 
from {eparating end-ways ; and if they are not tight 
enough, we make them fo by Wedges driven in be-, 
twixt them andthe Spindle. = 
_ This fore Hopper is drawn by the Spindle, and 
the Spindle is drawn by the two double Standards 
B and C, betwixt whofe Forks it is placed, as ap- 
aR in this Figure: ‘The Diftance between each 
ork, or double Standard, being exadtly the Dia- 
meter of the Spindle, fo that the Spindle may have 
jut Room to rife and fink there, and no more. 

‘The Hopper and Spindle are guided, or kept in | 
their Place, from moving end-ways, by two Wreaths 
{crew’d on to the Spindle, the one at e, and the o- 
ther at f; each of which Wreaths bearing againft the 
Surfaces of both the Legs of each double Standard, 
on the fides next to the Hopper, prevent the Spin- 
dle and Hopper from moving towards either End, 
and yet admit the Wheels, or either of them, to 
rife and fink without railing either fide of the Plow, 
contrary to what would happen if the Wreaths were 
placed on the Outfides of the Standards next to the 
Wheels. | , 

We make thefe Wreaths a little different fom the 
other fort of Wreaths, which turn againft the Holes; 
we make them of a greater Diameter, left they 
thould at any Time get in betwixt the Legs of the 
double Standards, in cafe the Standards fhould be 
loofe, er bend; therefore we make the Diameter of 
each of thefe Wreaths, at leaft two Inches and three 
Quarters; we always make them of Wood, and 
of a peculiar fhape, taking off thcir Edges next the 
‘Standards, which Edges would be an Impediment 
to the rifing of one End of the Spindle without the 
other. So that for making thefe Wreaths, we may 
Ddd2 form 
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forma piece of Wood of the fhape of a Skittle-Bow 
(or an oblate Spheroid) having an. Inch and three 
Quarcer Hole bor’d thro’.its Middle, and then cut 
by its Diameter (which is about. three Inches) in 
two Halves, cach of which. will. be one of thefe 
Wreaths, and they muft be placed on the Spindle, 
with their convex fides bearing againft their refpec- 
tive Standards. rer my Seer ahi 44 

The Diameter of the fore Wheels is about thirty 
Inches, asthe Diameter of the hinder Wheels is a- 
bout twenty two. Boatdgob iol 
..'The fore Spindle fhould be of fuch a Length, 
that its{quare Ends, FE. and F, may come out three 
or four Inches farther than the Hubs, (or Stocks) of 
the Wheels; fo that there may be Room to fhift the 
“Wheels towards either End; for making feveral fets 
of Notches, for the Ufe of the Seed. Box. 4 

_ Obferve, tho’ the fore Hopper is drawn by its 
fpindle,yet the hinder f{pindleis drawn by itsHopper. 


- The Reafon of this great Diftance between the — 
two fore Wheels, is not fo much for their ferving, — 


as Marking Wheels to this particular Drill; which 
being drawn only upon a Ridge, its Top is a fuffi- 
cient Direction for Icading the Horfe to, keep the 
Rows parallel to one another, if the Ridges are fo; 
but if the Wheels were much nearer together than 
they are, and yet more than fix Foot afunder, the 
Wheels going on the fides of the next Ridges, would 
- be ape to turn the Drill out of the Horfe-Path to- 
wards one fide, not permitting the Drill to follow 
directly after the Horfe ; and if the Wheels fhould 


fland at fix or feven Foot Diftance from one anoe | 


ther, then they muft go in the Furrows which are 
on each. fide of the fix-foot Ridge: This would oce 
cafion their Hopper to bear upon the Plank, which 
would carry the Wheels above the Ground, and no’ 


Sced would be turned out of the Hopper, uglefs 
| sg Ree eT ae 
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the Wheels were of an extraordinary Height, and 
the Height required for them would be very uncer= 
tain, fome Furrows being much deeper than others ; 
but the ‘Tops of contiguous Ridges are generally of 
an equal Height, whether the Furrows betwixt 
them be deep or fhallow; for we feldom make Rid- 
ges of an unequal Height in the fame Field, there- 
fore there can be no nced to change the Height of 
our Wheels, that are to go upon the Middle of the 
_ Ridges; but ifthey went in the Furrows, they mutt 
be of a different Height when ufed: for drilling of 
high Ridges, from what would be required when 
ufed for drilling low Ridges. | mica? 
One Reafon why: the hinder Shares are fhorter 
than the fore Share (and confequently the fore-part 
of their Sheats Iefs oblique) is, that they may be 
fer the nearer to the Rank ; and I have had a Drill 
with five Shares in the Plank, ‘fourteen Inches afun- 
der,and four of thefe hinder Sheats following in ano 
ther Plank, whofe Shares were lefs than three Inch- 
eslong; fo that their-Beams were fet fo far for- 
wards, that one Hopper (by a Contrivance, that 
carried the Seed forwards to the fore Rank, and 
backwards to the other Rank) fupply’d the Seed to 
both Ranks of ‘Trunks, and planted St. Foiz in Rows 
feven Inches afunder, when the Ground was too 
_ rough to be planted with Rows at that Diftance by 
_ one Rank of Shares. oe a ole, oe e383 
- It may be objected, that the fore-part of thefe 
hinder Sheats might not be oblique enough to raife 
up.the Strings of Roots or Stubble, which might 
come acrofs them in their Way; but this Inconve- 
nience is remedied by the greater Obliquity of the 
fore Sheat (or Sheats) which clears the Way for the 
hinder Sheats, by raifing out of the Ground fuch 
Strings, €¢. which might annoy them; efpecially 
in this Wheat Drill, where the fore Share fo gih 
the 
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the Way of the hinder Shares, that they can take 
hold of no ftring in the Ground, except of the Ends 
of fuch which the fore Share has loofen’d ; and they 
hanging fafter in the Ground by their other Ends, 
the hinder Shares flip by them without taking hold 
of them ; and the Harrow ines going after fo near 
to the Channels of the hinder Sheats, by the fame 
means efcape alfo from hanging in fuch Strings. | 

The Reafons for placing the one Share and one 
Hopper before, and the two behind in this Wheat- 
Drill, are fo many, and fo obvious, that it would 
be but lofing of ‘Time to mention them. 

‘The Limbers G and H, we make of Afpen, Pop- 
lar, or Willow, for Lightnefs ; we make them as 
{mall and light as we can, allowing them convenient 
Strength, and the fhorter they are, the more exactly 
the Drill will follow the Horfe, without the Hand 
of him that follows the Drill, whofe chief Bufinefs 
is, with a Paddle to keep all the Shares and Tines 
from being clogged up by the Dirt fticking to them, 
and alfo to obferve whether the Seed be- delivered 
equally and juftly to all the Channels. | 

Thefe Limbers fhould approach fo near together 
at their fore Parts near the Chain, that there may 
be none or very little Room betwixt the Limbers 
and the Horfe, and therefore muft be nearer toge- 
. ther for a very little Horfe than for a great one: 
The Horfe, which I have ufed in all my Drills, for 
thefe many Years paft, is a little one, about thir- 
teen Hands high, and the fore part of my Drill Lim- 
bers are twenty Inches wide afunder at the Chain. 


At ¢ on the Outfide of the Limber G, is a {mall 


Staple drivenin, having one Link on it, which holds 
a {mall Hook, which taking hold of different Links 
of the very {mall Chain I,raifes or finks the fore part 
of the Plow to different Heights. But take care to 
fet ic at fuch a Degree, that che fore and hinder 

. ps Shares 
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Shares may go equally deep in the Ground; and 
when they do fo, the fore part of the Limbers ought 
to be higher than the Traces which draw them. 

At h in the Limber H, is driven another Staple, 
which holds the other End of the Chain ; or elfe, 
inftead of a Chain, me may make ufe of a piece of 
Cord, one end of which put through this Staple, and 
ty’d to the Limber, and a piece of Chain of halfa ~ 
Dozen Links faften’d to the other End of fucha 
Cord, will ferve as well as a whole Chain, for raif- 
ing and finking the Limbers. 

He who can by thefe Direétions make this Wheat- 
Driil, may very eafily make any other fort of Drill, 
for planting any fort of Corn, or other Seeds that 
are near about the Bignefs of Seeds of Corn: He 
may make it with a fingle Row of Sheats, by pla- 
cing as many of thefe fore Sheats as he pleafes in the 
Plank, which may be longer or fhorter, as he thinks 
fit ; and he may add a Beam betwixt every two of 
them, with a Sheat in it, like thefe hinder Sheats, 
and then the Drill will be double, having two 
Ranks of Shares. But I muft advife him never to 
make a Drill with more Shares than will be contain- 
ed in four Foor Breadth, that is, from the outer- 
_ moft on the right Hand to the outermoft on the left 
Hand; for fhouldthe Drill be broader, fome of the 
Shares might pafs over hollow places of the Ground 
without reaching them, and then the Seed falling on 
the Ground would be uncover’d in fuch low Places. 

To a Drill that plants upon the Level, Marking 
Wheels are neceflary, to the end that every Row 
may he at its due Diftance. As in a Drill with five 
Shares, for planting Rows eight Inches afunder, four 
of the five cannot err, becaufe four equal fpaces are 
included betwixt the five Shares; but the fifth 
_ (which we call the planting fpace) being on the Out- 

fide unconfin’d, would fcarce ever be equal, were it 

| not 
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not kept equal by thechelp of the Marking Wheels: 
The Rule for fetting of thefe is thus 5. we compute 
altogether the five {paces belonging to the five Rows, 
which being in all forty Inches, we fer the Marking 
Wheels eighty Inches afunder, that is, double the 
Diftance of all the fpaces, each Wheel being equi- 
diftant to the Middle: of the Drill, which Middle 
being exactly over the Horfe-Path, when the Drill 
is turn’d, the Horfe goes back upon the Track of 
one of thefe Wheels, making his Path exactly forty 
Inches diftant from his laft Path ;. by this Means al- 
fo the Rows of the whole Field may be kept equi- 
diftant, and parallel to one another, fo that it will 
be difficult for an Eye to diftinguith the parting 
Rows from the reft. 


But when two different forts of Seed are planted, | 


fuppofe a Row of St. Foin betwixt every Row of 
Barley, the Rows of which being eight Inches afun- 
der, and the Barley drill’d by the fore Hopper into 
the Channels made by the five Shares, and the St. 
¥Foin drill’d from the hinder Hopper into the Chan- 
nels made by fix Shares, the Marking Wheels muft 
be at no greater Diftance than thofe above menti- 
-on’d, where there are only five Shares ; becaufe one 
of the fix which are for the St. Foin, muft always 
return in the fame Channel, going twice therein 5 
for one Row of Barley would be miffing, in cafethe 
parting {pace fhould be made by this fixth Share,and 
that parting fpace would have no Barley in it. 
Therefore tis a Rule that whenfoever two forts of 
Seeds are drill’d, the Rows of one fort betwixt the 
Rows of the other, there muft be an odd Share in 
the Drill; which muft go twice in one Channel, and 
the Diftance of the Marking Wheels muft be ac- 
counted from that Rank of Shares which are the 
feweft: It mutt alfo be contriv’d in this Cafe, that 
each outermoft Seed Box muft deliver but half the 


Quan- 
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Quantity of Seed that each of the inner Seed Boxes 
do; becaufe the outer ones going twice in a place, 
their Channels would otherwife have a Quantity of 
Seed double to the reft. ‘eae 

In a Drill that has two Spindles, we piace the 
Marking Wheels on the foremoft, which upon their 
Account is the longeft; but if we fhould ufe the 
Wheels of the hinder Spindle. as Marking Wheels, 
then that muft be the longeft, and fo the fore Wheels 
(their Semi-Diameters being much longer than the 
Semi-Diameters of the hinder Wheels, and their 
Spindles fhorter) would ftrike againft the hinder 
Spindle, unlefs ic were fet farther back than is con- 
venient. . ) 

When Ground is harrow’d the laft Time before 
- *tis to be drill’d, we contrive that the Harrows may 
not go directly towardsthe fame point that the Drill 

is to go, left the Track of the Marking Whecl 
—fhould be exactly parallel with the Track of the 
Harrow Tines, which might make it difficult to dif- 
tinguith the Track of the Wheel from that of the 
Harrow Tine. eal: % 

He that-has not a greatQuantity of Ground to plant 
with St.Foin, and does not plant it betwixt Rows of 
Corn, will have Occafion for noother Drill, than this 
Wheat Drill defcrib’d inkig.21.He may plant his Rows 
at fifteen Inches afunder, by the hinder Hopper and. 
its Shares, without removing them, the fore Hop- 
per being taken off or elfe you may plant three 
~ Rows at fixteen Inches afunder, by fetting the 
Beams and their Seed Boxes and Hoppers at thirty 
two Inches afunder inftead of fifteen, equidiftanr 
from the Fore-fhare ; and thenthe Marking Wheels, 
which are thofe of the Fore-{pindle, muft be cight 
Foot afunder, to wit, double to the fpaces of the 
three Shares, which are three times fixteen Inches 


‘(or four Foot); or you muft fet the two hinder 
H.cve Beams, 
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Beams, €c. at what Diftance you pleafe, fetting the 
Marking Wheels to correfpond, with them; but 
then the Harrow mutt be alter’d, and both its Legs 
and Tines muft change their Places in.the Head, the 
Legs for guiding 1t exactly, and the ‘Lines to fol- 
low in all the three Rows, which will require a third 
‘Tine to be added in the Middle, between the other 
two ; but without ey other Alteration than that ot 
taking off the fore Hopper, and that of leflening 
the Seed Paffages of the hinder Bopre by the Set- 
zing Screws. My Man planted me feveral Acres of 
St. Poin with my Wheat Drill two Years ago, the 

Rows being all fourteen Inches afunder ; it is now 
_ an extraordinary good Crop. 

In Cafe the Shares, being only three, fhould in 
fine Ground, go fo deep as to endanger the burying 
of the Seed, the beft Remedy to prevent this fatal 
Misfortune, is to placca triangular picce of Wood, 
like thofe in Figures 25 and 26. The firft of which 
fhews one fide thereof, with the Nail by which it is 
to be nail’d into the lower part of the Trunk, with 
its moft acute Angle uppermoft ; the other in Fig. 
26.. fhews the fame, and its back-fide g b,. that is to 
be nail’d tothe back of the Sheat, being of the fame 
Breadth with it; its Bottom 6¢ being the breadth 
of the Plates, on their Infide, the Angle ¢ coming 
out backwards, juft as far as the Plates ; the Depth 
of this piece from @to ¢ is uncertain, becaufe the 
Plates of fome Trunks are broader than of others. 
the Ute of this piece is to fill up the lower part of 
the Trunk; fo that the Seed dropping upon the 
oblique fide of this piece of Wood, may by it be 
turn'd into the Channel, after fo much Mould is 
fallen into it, as will fufficiently leffen its Depth, 
whereby the Danger of burying the Seed is avoided: 
“And fuch a piece of Wood placed into each Trunk, 
I'think, is preferable to. Ground-Wrifts, which are 

| com= 
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commonly ufed for this Purpofe ; becaufe the 
Ground=Wrifts leave the Channels too wide and 
open. Lo ee 

Bue when only the two hinder Sheats are ufed for 
St. Foin, we can make‘their Channels the fhallower, 
by finking the Limbers by their Chain, .fo' much as 
that the Plow bearing moft upon the fore Share, the 
_ hinder Shares will go the thallower. 

When we drill hilly Ground, both up and down, 
we cover the hinder parts of all the Tce from 
their Tops, to within two or three Inches of the 
Ground, to prevent the Seed’s falling out far be- 
hind the Trunk, in going up Hill 3 and.this we do 
either by a piece of Leather nail’d to each fide of 
a Sheat, the Middle of the Leather bearing againtt 
the hinder part of the Plates (or Trunk) ; orfome- 
times inftead of Leather weufe Tin. “3 

Every ‘Trunk being thus enclos’d behind, we can 
drill up and down a Hill ofa moderate Afcent ; bur 
when tt is very fteep, we never drill any ‘Thing but 
St. Fotis on it, and that by a Drill made for the pur- 
pote, fo very light, that’a Man may carry it up the 
Fil at his Back, and draw it down after him: This 
Drill-has five or fix Sheats in one Row (with the 
arrow behind them). Their Shares being ex- 
tremely fhort, the Standards which draw the Hop- 
per muft be fet perpendicular to the Horizon, when 
the Drill is coming down, rather than to the fur- 
face of the fide of the Hill; the Funnels mutt alfo 
correfpond with the Standards. | 

Some, inftead of thefe Sheats, make ufe of hollow 
wooden Harrow Tines, thro’ which the feed defcends : 
But thefe I do not approve of; becaufe where the 
Ground is hard, and not fine, they rife up, and make 


no Channels tor the feed,and then ir lying uncover’d 
will be malred. | 
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When a Drill has only one Rank of Shares, we 
{crew on the Harrow by its Legs, to the Infides of 
the two outfide Sheats, as near as we can to their 
fore Shoulders, leaving fufficient Room for the Har- 
row to rife and fink, in the fame Manner as when it 
is drawn by the Beams. . t 48a 
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wo, DL ATE 5. fhews the whole Mounting of a 
B Turnep-Drill. Fig. 1. 1s a Plow but little dif+ 
# fering from the Dril/-Plow lait mention’d, 
a ‘A, A are the two Limbers, differing in no- 
thing from the other, except that they are lighter, 
not being above two. Inches Diameter, behind the 
Bar; they are drawn in the fame Manner as the o- 
‘ther. Their Bar B is diftant from the Plank three 
Inches, being fhoulder’d at each End, with a very 
thin flat Tenon, pafling through each Limber, and 
pinn’d on their Outfides as. at ¢ 4. We do not 
pin in this Bar thro’ the Limbers, left the Holes 
fhould' make thefe very {mall Limbers the weaker 
in that part. C, the Plank, two Foot and an Inch 
long, five Inches broad, and an Inch and a Quarter 
thick. .D,D, the two double Standards, or two 
Pair of Standards, placed into. the Plank with Shoul- 
ders above, and ‘Tenons pinn’d underneath the Plank, 
and are thirteen Inches high above it: Thefe ferve 
for a pair of Marking Wheels, when Turneps are 
drill’d on the Level, to keep the Rows all parallel, 
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and at what Diftance you pleafe, by fetting them 
according to the Rule already laid down. | sss 


Sometimes we place the double Standards into 
the Plank of the>Wheat Drill, in the fame Manner 
that thefe are placed. pig ata 


‘We take off the inner Edge of each Standard at 
the Top, as at b band dD, for the more eafy Ad- 
miffion of the Spindle of the Marking Wheels into 
the Forks: This Spindle is kept in its place by two 
of the fame fort of Wreaths, and prec in the fame 
Manner as thofe defcrib’d for the fore Hopper of the 
Wheat Drill. | | ) | Ue 


Such Marking Wheels are neceflary for drilling 
upon the Level; but not for drilling upon Ridges.’ 


E is the Beam, two Foot two Inches and a half 
long, four Inches broad, and two Inches thick ; it 
is thus broad, that she Screws which hold on the 
erofs piece F’, may be the farther ‘afunder: The 
Screws mutt be placed as near as may be to the Out- 
fides of the Beam, and at equal Diftance from each 
fide of the crofs picee,; by which.Means the Stan- 
dards are kept the firmer from ‘Turning. AVS 


The Diftance between the Plank and the crofs 
piece. is eleven Inches, the Breadth of the crofs 
piece is two Inches and a Quarter. This crofs 

iece is fhewn a-part in Fig. 2. where its two Stan- 

dards A, B are each feventeen Inches long (or high 

and each on its Fore-fide and Hinder-fide one Inc 
and a Quarter broad, and nearly three Quarters of 
‘an Inch thick; they are fhoulder’d and pinn’d into 
the crofs piece at 4b. The crofs piece is thirteen 
- Inches and a half long, and one Inch and a’ patel 
) thick 
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thick in the Middle from ¢ to d; but forabouran Inch 
on the Infide.of each Standard ‘is two Inches anda 
half thick, that the Standards may have the more 
Wood to fupport them, and that the Hopper bear- 
ing upon the thicker parts of the\crofs piece may be 
held up about the Funnel, that the Fork of the brafs 
Spindle may not ftrike againft it, when the Plow is 
taken upto be turn’d, there being a little more than 
a Quarter of .anJnch of the Breadth of the crofs 
piece behind the Standard, for the Hopper to rett 
on. agi abl 3 : 


., Vhe whole Diftance between the Standards, iis - 
nine Inches and a Quarter. The Standards mutt be 
exactly perpendicular to their crofs piece: Their 
‘Lops are drawn up-each to a Point, as at ¢ and f, 
by which the Hopper is the more eafily puton up- 
onthem. — ! 


. The Funnel, Sheat, Share, and Trunk, are the 
Jame of thofe in the Wheat Drill, except a few Dit- 
ferences. As G in Fiz. 1. is the fame of thé: Fore- 
Sheat of the Wheat Drill, with its: Accoutrements, 
only it is lower, being but eight Inches high, from 
the bottom of the Share up to the Beam, and the 
Plates of the Trunk are fomewhat narrower; its 
Tenon paffes thro’ the Beam, and comes u p above 
it, betwixt the Fannel and the’ crofs Piece, and 
there is pinn’d in thro’ its Hole above the Beam. 
There is no want of Wood behind the Sheat, the 
Funnel not being cut in the Beam, but placed up- 
ON it. a | 


~The Funnel is fhewn a-part_ in Fig. 3. and is two 
Inches deep, four Inches fquare at ‘Top 3 its four 
fides terminating at a Hole in the bottom, half an 
{och broad from @ to 2, and near an Inch long from 
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¢ to d, which Length is divided in the Middle, by 
the upper Edge of a brafs Spout, which divides the 
Hole into two equal Parts (or Holes), each of which 
is about half an Inch fquare. This Funnel being 
{crew’d on upon the Beam by twoWood-ferews, en= 
tring at two oppofite Corners of the Funnel, as at 
c din Fig. 1. fo that the Seed may drop from the 
_ Seed Box upon the right fide of theFunnel at e, which 
being about half an Inch diftant from the Partition, 
and equidiftant from both Holes,the Seed rebounding 
is pretty equally diftributed to each of the Holes. ° 


The fore part of the foremoft Hole, being equal 
with the Back of the Sheat, the Beam being cut 
thro’ ; fo that the Back of the Sheat, and the fore 
part of the Hole thro’ the Beam, and the fore part 
of this Hole, make one plane Surface, whereby the 
Seed that falls into this toremoft Hole, defcends to | 
the Ground, near the Back of the Sheat, thro’ the 
‘Trank. ! Rie ba Tree 


And the Seed which fails into the hinder Hole, 
is convey’d obliquely backwards thro’ part of the 
Beam, by a fhort thin brafs fpout, whofe Diameter 
in the Infide is fomewhat more than half an Inch; 
but the fore part of it, which divides the twoHoles, 
def{cends firft perpendicularly halfan Inch, and then 
_ turns off backwards, and there the {pout begins to 
be round ; its joining ison its hinder part,to the end 
that the Seed never’ running upon it, cannot be 
ftop’d by it. The lower End of this fpout, ends 
at the lower furface of the Beam, a little behind the 
Flates of the Trunk, which Hole is feen at a in Fiz. 
4. where this Hole delivers the Seed down into the 
— Spout A, when it is drawn up into its place by the 

{tring B drawn thro’ the Hole at # in the End of the 
: ; Beam, 
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Beam, and there tyed until it ftand in the Pofture in 
which itis feen at fin fig. I. 


The fhape of this Spout is better fcen in Fig. 5. 
where A isthe Spout, four Inches long, a full Inch 
Diameter in the Infide; its lower End is circular, 
but its upper End B is cut at oblique Angles, fo 
that when it is drawn up to its Place, its Kdges 
~ will touch the lower furface of the Beam, and en- 
clofe the lower End of the other fpout within it; 
it is made of thin hammer’d Brafs. (as is the other). 
The Edges of the Piece of Brafs which make this 
Spout, are join’d on its hinder part, for the fame 
Reafon that they are fo in the other Spout. ° At & 
there is a Jag cut in one of thefe Edges, and_rais’d 
upwards, by which Jag the ftring being tied on the 


fpout juft below, is hindred from flipping upwards. 


Joining to the higheft part, and made with 

art of the fame piece of Brafs, turn’d back from 
the end of the fpout, is its Hinge C, near three 
Quarters of an Inch long in its Hollow. 


D isa thin piece of Iron, halfan Inch broad, and 
a little longer than the Top ofthe Sheat, by which 
the fpout. is held up ;_ this piece of Iron is riveted 
by a Rivet pafling thro’a Hole at c, and through 
the Sheat, juft before the Trunk, and through ano- 
ther piece of Iron on the oppofite fide; both the 
pieces of Iron, with their upper Edges touching 
the Beam, being thus riveted to the Sheat. 


‘The Spout is pinned in by the Screw E, pafling 
as by the prick’d Line F thro’the Hole G, and al- 
fo thro’ the Hinge C, and fcrew’d into the Hole of 
the op jofite piece of Iron, corref{ponding with the: 
Hole G; and then it will appear as in Fig, 4. 

| Ine 
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Inftead of thefe pieces of Iron, we fometimes uf 
pieces of Wood, a little broader and thicker, nail’d 
on the Sheat. > 


The Ufe of this Spout is for carrying half of the 
Seed backwards, fo that it may drop upon the 
Channel after the Earth is fallen into it; by this 
means the Seed lying very fhallow, being only co- 
ver'd by a little Earth rais’d by the Harrow, by 
its Shallownefs comes up in’ moift Weather fooner 
than the other half,which lies deeper in the Ground ; 
but if the Weather be dry when planted, the dee- 
per half, by the Moifture of the Earth from the 
Dews, will come up firft, and the fhallow half will 
not come up “till Rain come to moiften it 5 fo that 
by the fhallow or deep, the Turnep-F'ly is general- 
ly difappointed. | 


Fig. 6. Shews one of the Tines of a Drill-Harrow 
made of Wood: Its Edge ad. is made roundifh ar 
b, by which means it raifes the Earth on its fides ; 
but does not drive it before: ‘This Edge from @to 
bis fix Inches long; from b toc, being its Bottom, 
is one Inch anda Quarter; from ¢to d 1s the Back, 
an Inch and a half thick at Top, gradually tapering 
downwards to c, where it is half an Inch thick, be- 
ing fhoulder’d all round; It has a flat Tenon A, 
which pafles through a Mortife in the Harrow- 
Head; the Length of which Mortife is parallel 
with the Length of the Harrow-Head, into which 
it is held by a Pin, paffing thro’ the Hole of the 
‘Tenon, above the Harrow ; as may be feen in Fig. 
7. at a3 and its Fellow at ¥. : 

Thefe two Tines are eight Inches afunder at their 
Points, and fix Inches and a Quarter afunder at their 
upper Parts, juft under the Harrow-Head. ‘The 

eat fore 
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fore Edge of the Tine A inclines a little to the left, 
as the Eidge of the Tine B doth to the right. 


Fig. 8. Shews one of the Legs of the Harrow. At 
a is feen the round Tenon, which pafles through 
the Harrow-Head up to its Shoulder, and is pin- 
ned.in thro’ a Hole of the ‘Tenon juft behind the 
Harrow-Head ; upon this ‘Tenon the Harrow-head 
may turn: The other End has a Hole at ¥, thro’ 
which it is pinned on to the Beam. ‘The Length 
of. the Leg from the Shoulder at a, to the Hole at 
b, is twenty Inches. Its Thicknefs is an Inch and 
a Quarter, and its Breadth an Inch. The two Legs 
are feen mark’d C, D, in Fig. 7. ‘They bend down 
in the Middle, to give the Harrow the more Room 
for rifing and finking ; they are parallel to each o- 
ther, and diftant a little more than the Breadth of 
the Beam, that they may have Liberty to move 
thereon, when one End of the Harrow-Head finks 


lower. than the other, by the Unevennefs of the 
Ground. 


_ ‘The Harrow is pinned on to the Beam by the 

Tron ‘Pin Fig. 9. pafling thro’ the Hole of the Leg at 
g, and thro’ the Beam, and alfo thro’ the other Leg 
on the other fide of the Beam, where the Screw at 
the Eind of the Pin has a Nut fcrew’d onit. ‘This 
Pin is round from its Head all the Way thro’ the 
firft Harrow-Leg, and through the Beam 5 but all 
that Part of the Pin which is in that Leg againft 
which the Nut is fcrew’d, mutt be fquare, whereby 
that part being bigger than the round part of the 
Pin, and then the Hole in the laft mention’d Leg, 
cannot turn in the Hole of that Leg ; for if it did, 
the Nut would be foon unfcrew’d by the Motion of 
the Harrow ; but the Pin muft have Room to turn 
in the other Leg, and in the Beam. ‘This fquare 
°03 ie | part 


| 
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part of the Pin is feen at a. Fig. 9. The whole Length 
of the Pin, from its Head to the End of the fquare 
Part ata, where the Screw begins, is of the Thick- 
nefs of the two Legs, and of the Breadth of the 
Beam. 


We fometimes fet the Legs of the Harrow two 
Inches wider afunder, by making them each an Inch 
thicker at their fore Ends in their Infide, and reach- 
ing five or fix Inches behind their Iron Pin; thefe 
thicker parts bearing againft the Beam, keep the 
hinder part of each Harrow Leg an Inch diftant 
from the fides of the Beam, whereby the Harrow- 
Legs are fix Inches afunder, inftead of four, by 
means of thefe added ‘Vhicknefles. 


When a Drill is taken up to be turn’d, the Per- 
fon that does it, takes hold of the Harrow-Head, 
and lifts ir up 3 the Legs of the Harrow bearing a- 
gainft the crofs Piece, fupport the whole Weight of 
the Drill. | | | 


When the Harrow does not go deep enough, we 
tie a Stone upon the Middle of the Harrow-Head, 
by a String that paffes through the Holes at 4. All 
the Wood of this Plow and Harrow is Afh, except 
the Limbers. | | 


The Hopper of the Turnep-Drill is very diffe- 
rent from thofe already defcribed: It confifts of a 
Box placed into the Middle of a Carriage; which 
Box is defcrib’d in all its Parts, lying open with 
their Infides upwards in Hg. 10. Ais the fore fide 
of the Box, five Inches and a half deep, and fix 
Inches and a half long. B, the hinder fide of the 
Box, oppofite to the former, and of equal Dimen- 
_ fions. 
+e Be ees Fiachs 
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Each End of the Box is made with three pieces 
of Board, of which, C the uppermoft is three Inches 
and a Quarter deep, and five Inches long, which 
Length is the Breadth of the Infide of the Box. The 
End of the Piece C, when in its Place, ftands againtt 
the prick’d Line ab in the fore fide A. ‘The other 
End ftanding againft the prick’d Lines in B, which 


is oppofite to, and correfponds with the prick’d © 


Line av. ‘The fore fide, and hinder fide, being 
ferew’d to the Ends of this Piece by four Screws. 


'The Piece D is two Inches and a Quarter broad, 
and of the fame Length with the Piece C, and fcrew’d 
up to the Bottom of it with two Screws ; and then 
its End will bear againft the prick’d Line dc, and 
that which is oppofite to it in the Side B, 


E Is the lower piece of this End, and an Inch 
and a Quarter broad ; its End is to ftand againft the 
prick’d Line ¢ d, and its other End at the oppofite 
prick’d Line in B. ‘The Piece D mutft be fcrew'd 
upon the upper Edge of the piece I, as the Bot- 
tom F mutt be fcrew’d up to its Under-edge, which 
will ftand upon the prick’d Line¢ f/f The three 
Pieces G, H, I, being oppofite to C, D, E,and of the 
fame Dimenfions with them, placed in the fame 
Manner, make the other end of this Box. At gin 
the Bottom F, appears the Hole which is over the 


Mortife of the brafs Seed Box, the Shape and Size of | 


which Hole may be feen by the prick’d Lines upon 
the Flaunches B,C, of Fig. 9, in Plate 2. ‘The 
foremoft End of which Hole, reaches almoft as far 
forwards as the End of the Axis of the Tongue of 
the brafs Seed Box, and its Hinder-end almoft as far 
as the Hinder-end of its Cover. The Bottom F 
being of the fame Length with C, D, BE, and their 
 Oppofites, bears againft the prick’d Line d b of the 

i. ghee rae aaa . He ae 
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fore fide A, and againft the oppofite prick’d Line of 
B. The Length of this Bottom F is the Breadth 
of the Infide of the Box, andits Breadth reachs to 
the Outer-edges of the Pieces EK, and I, being three 
Inches and a half. f 


All the Jointings of thefe Pieces muft be at right 
Angles, and fo clofe, that no Seed may run out at 
them. All the Pieces are of Board, full half-inch 
thick, except the Bottom which ts thinner. 


Fig. 11. Shews the Bottom of the Box with its 
Underefide uppermoft, where the light part A is, 
the bottom Board, covering the two end Boards E 
and I in Fig. 10. ‘The dark parts B and C, are the 
Under-fides of D and H, in Fiz. 10. At a@ is the 
Fore-end of the brafs Seed Box {crew’d up to this 
bottom Board. At 4 1s the hinder end of the brafs 
Seed Box {crew’d up in like manner, the Outer-edge 
of the Flaunch of the Seed Box being even with the 
Edge of the bottom Board; the end of the brafs 
Spindle, with its Fork, appears at C. 


Fig. 12. Shews this Box ftanding upon its Bot 
tom, with its Hinder-fide laid open. At a is the 
Hole in the bottom,under which the brafs Seed Boxis 
fatten’d,with {mall ironScrews,f{quare near theHeads, _ 
pafling thro’ the bottom, and through the Holes of 
eachend of the brafs Box, with their Nuts under- 
neath. “The Pins muft toach all the fides of the 
Holes in the Brafs, to prevent the Seed Box from 
moving any Way. | 


A Is the Fore-fide of the Box. B the Hinder- 
fide lying down. C is the Piece H of Fig. 10. which 
_ sakes a fort of Shelf in the Box at its Left-end. D 
_ at the Right-end, makes another like Shelf, eee 

‘ie neat 
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neath which, the Fork of the brafs Spindle ts curn’d 
by the Crank in the end of the wooden (falfe) Spin- 
dle. By means of thefe Shelves, there is Room for 
the two wooden falfe Spindles to come the further 
into the Carriage, without Jeflening the upper Part 
of the Box. E and F are the two Ends of the up- 
per Part of the Box, made by the two Pieces G and 
C of Fig. 10. When the Hinder-fide B is rais’d up 
and.{crew’d to thefe Ends, the Box is compleat. 


We put a Lid upon this Box, which is hing’d on 
to its right or Iett End. This Box (having the 
brafs Seed Box at its bottom) is to be placed into the 
Middle of a Frame or Carriage. 


Fig. 13. Shews the Infide of the Carriage lying 
down. Ais the hinder fide, cightcen Inches long, 
Dove-Tails and all, and fix Inches broad. B the 
fore fide, of the fame Length with the hinder fide, 
and eleven Inches broad; this five Inches greater 
Breadth than the hinder Part is, becaufe a greater 
Height is required on the fore fide,on account of the 
Hopper’s being drawn, and the Plow held up by 
that and the Picces that muft be fix’d toit. C, D 
are its two Ends, fix Inches long, befides their 
Dove-Tails, and fix Inches broad. E and F are 
two Pieces each fix Inches long, whofe Ends are to 
ftand againft the prick’d Lines ab and ¢d of the 


| 


hinder fide, and their other Ends againft the prick’d 


Lines in the fore fide, which are oppofite to thefe. 
The breadth of each of thefe Pieces 1s four Inches; 
when they are in their Places, their lower Edges 
come even with the bottom of the Carriage. Their 
Ufe is to fupport the Ends of the Spindles, which 
come juft thro’ their Holes, after each of them have 
paffed their Hole at its refpective End of the Car- 


Tages 
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All this Carriage is made of Board full half-inch 
thick : The Ends C and D are made of double 
'Thicknefs by another piece of Board added to each, 
that covers all their Intides,except their Dove-Tails. 
Thefe Boards with which they are lin’d, are nail’d 
to them, with their Grain going a different Way, 
and croiiing the Grain of the Board of the End, ci- 
ther at right or oblique Angles. ‘This prevents the 
Holes from fplitting out, and makes the Holes of a 
double Thicknefs, whereby the Spindle is the lefs 
worn by them, in Cafe there are no brafs Wreaths 
to enter them. | 


The Middle Pieces E and F are lin’d by their 
whole Surfaces, in the fame Manner as the Infides 
of the Ends are lin’d. | 


When thefe Einds and Middle Pieces are in their 
Places, a wooden Cylinder of the exact Diameter 
of the Holes, is thruft through all four, to hold 
them exactly true, whilft the Ends and Middle 
Pieces are all fcrew’d faft into their Places. 


The prick’d Lines are drawn all round the Car- 
riage, thro’ the Centers of the Holes, and at equal 
Diftance from the bottom of the Carriage, which is 
an Inch and three Quarters and the one eighth of an 
Inch. This prick’d Line is a Direction how high 
to nail on the Ledgers G and H, whereon the Box 
is to ftand; and the Diftance the upper furface of 
the Ledger muft be above the prick’d Line, is the 
Semi-Diameter of the brafs Spindle ; andthe ‘Thick- 
nefs of the brafs Box above the Spindle, or which 
is the fame Thing, the Diftance between the Center 
of the great Hole of the brafs sced Box, and the 


_ Plane of the Top of its Mortife, being half an Inch 


and half a Quarter, ftrike a Line above the prick’d 


Lines. 
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Line parallel to it, at this Diftance above, and then 
nail on the Ledger, with its Upper-edge at this 
Line. This with its oppofite Ledger plac’d in the 
fame Manner, will fupport the Box with the Axis 
of the Spindle of the Seed Box, at equal Height with 
the Centers of the Holes of the Carriage ; fo that if 
thofe Holes are parallel to, and equidiftant from 
the fore fide and hinder fide of the Carriage, and the 
Axis of the brafs Spindle be placed in the like Man- 
ner parallel to, and equidiftant from the fore fide 
and hinder fide of the Box; then when the Box is 
thruft down in its Place upon thefe Ledgers, and the 
wooden (falfe) Spindles are plac’d into their Holes, 
their Axes will fall into a ftreight Line with the 
Axis of the brafs Spindle, as they ought. 


Fig. 14. Shews the Carriage laid open. A is its 
back fide lying down. _B is its fore fide ftanding up. 
C is the fquare end of the left (falfe) Spindle, where- 
on a Wheel is to be put up to the fhoulders of the 
fpindle, quite clofe to the ends of the Carriage. 


This {pindle being an Inch and a half Diameter, is _ 


held in its Place, and kept from moving end-ways 
by two Wreaths ; the one at a, bearing againft the 
Infide of the end of the Carriage, the other Wreath 
at b, bearing againft the left fide of the middle Piece; 
which Wreath keeps the fpindle from moving to- 


wards the right Hand, as the other docs from 
moving towards the left. D is the fquare end of 


the other wooden fpindle, whereon a Wheel muft 
be placed in the fame Manner as the other Wheel. 
This fpindle is kept from moving end-ways by two 
Wreaths, in the fame Manner as the other fpindle 
is; but this right-hand fpindle, being. that which 
turns the brafs fpindle by its Crank, which enters 
the Fork, fhould have its Wreaths of brafs like thofe 
defcrib’d in Fig. 17. Plate 4. Part of which Wreaths 
Bae entring 
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entring about three Quarters of an Inch into the Hole 
ofthe end and middle Part of the Carriage,being fitm= 
ly fcrew’d on to the Spindle, prevent the Friction 
that would otherwife be betwixt the Wood of the | 
Spindle and the Wood of the Holes; which Friati- 
on wearing the Wood of both, would in Time caufé 
the Spindle to be loofe in‘ its Holes, whereby its 
Axis would deviate from the ftreight Line it fhould 
make with the Axis of the brafs S pindle, and make 
an Angle with it, and then the Crank would change 
its Place inthe Fork at every Revolution of the 
Wheels ; and ifthe Hole fhould be worn very wide, 
and the Spindle worn much lefs, the Crank might 
fet go the Fork; but when the Wood is of this 
‘Thicknefs, and each Hole has Wood in if, with its 
Grains pointing different Ways, it would be many 
Years before the Holes would become large enough 
. for this to happen, tho’ only wooden Wreaths were 
ufed ; and as to the two Wreaths of the left Spin- 
dle, they may be of Wood, becaufe tho’ that Spins 
dle thould grow loofe, it is no Damage, for it only 
ferves to bear up that end of the Carriage; but he 
that has this fort of brafs Wreaths for the hinder- 
Hopper of a,Wheat-Drill, may take them thence, 
and place them upon thefe Spindies, and, remove 
them again to the Wheat-Drill when that is ufed, 
for that and the Turnep-Drill, are very rarely, or 
never, ufed at the fame Time. | 


FE, Is theiron Crank, plac’d into the falfe S pindle, 
in the Manner fhewn at H in Fig. 5. of Plate 2. for 
turning the brafs $ pindle by its Fork; but take Care 
that the end of this wooden Spindle, do not ap- 
proach nearer to the end of the brafs Spindle than 
the Diftance of half an Inch, left if the inner Wreath 
fhould grow loofe, the wooden Spindle might bear 
fo hard againft the brafs one, as to wrench the Seed= 
Ggg Bow 
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Box down from the Wood, and then the Seed might 
run out betwixt the Seed Box and the Bottom to © 
which it is fcerew’d. | 


“When the hinder fide A is {crew’d up againtt the 
ends and middle Pieces, then the Box defcrib’d, be- 
ing thruft down into the Carriage, and ftanding up- — 
on the defcrib’d Ledgers, and at that Diftance from 
each end of the Carriage, that the Seed may drop 
on the fide of the Funnel,as is before defcrib’d ; the 
Box is kept in its Place by one Screw pafling thro’ 
its Back, and the back fide of the Carriage. | 


The Notch F is cut in the bottom of the hinder 
Gde of the Carriage, up to the bottom of the Led- 
ger, for the Convenience of feeing the Seed drop in- 
to the Funnel. 3 


‘The round Notch G is made in the bottom of the 
fore fide of the Carriage, to make Room for one’s 
Hand to go in there, and turn the Setting Screw 
without taking off the Hopper from the Standards. 


“This Box and Carriage, fo fix’d together, tompofe 
the Turnep-Hopper, which is drawn, and guided, 
and alfo holds up the Plow by two hollow Pieces of 
Wood fcrew’d on to the Outfide of the fore Part of 
the Carriage ; their ends Hand I appearing a little 
above the Carriage. 


- One of thefe hollow Pieces of Wood is fhewn 
in Fig. 15. The breadth of its Hollow muft con- 
form to the breadth of the Standards, which are one 
‘Inch and a Quarter broad 3 but we mutt allow about a 
Quarter of an Inch more in the Hollow for fwelling 
of the Wood. The Depth of the Hollow muft be 
the 'Thicknefs of the Standard that is to go in it, al- 
as . low= 
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lowing about the eighth of an Inch for fwelling of 
the Wood. The Hollow fhould be a little deeper 
in the middle than at each end; becaufe the Stan- 
dard ought not to bear againft any ‘Thing, except 
at, or near, the upper and lower Part of the Car- 
riage. Altho’ the end of thefe Pieces come a little 
higher than the Carriage in this Hopper, yet I think 
it is better that thefe hollow Pieces come no higher 
than even with the Top, nor defcend any lower 
than even with the bottom of the Carriage, and then 
the Length of each of thefe Pieces need_be no more 
than eleven Inches, which is the whole Depth ofthe 
Carriage. 


The Wood on each fide of the Hollow, fufficient 
for the Holes 4, 4, 4, 4, muft be about half an Inch 
broad. ‘The beft Way for fixing them on, is whilft 
the Standards are in them, placing a {mall Piece of 
Wood at each Corner of the Hollow, betwixt the 
Standard and the Wood, to the end that there may 
be no more Room on one fide of a Standard than 
on the other fide ; then fcrew themon (parallel to 
and ‘equidiftant from their refpective Ends of the 
Carriage) by four {mall Screws each, the one atc, ¢, 
c,c, and the other at d,d, with two below ; the 
Heads of thefe Screws being on the Infide of the Car- 
riage, and their Nuts on the Outfides of the hollow 
Pieces ; then pull out thofe little Pieces of Wood, 
that were to keep the Standards in the middle of 
the Hollows, whilft the Holes. for the Screws were 
_ pored,and then the Turnep-Hopper is finifhed, and 
being put on upon the Standards A, B, in Fig. 16.is 
ready to go to Work; and in this Figure the whole 
Turnep Drill may be feen as in the Profpect of a 
Perfon following it at Work, except that. this Fi- 
gure has not the double Standards, nor Markiag 
Wheels; becaufe we never ufe them for drilling 
Se 2 Lur- 
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Turneps, except it be on the Level, which we very 


rarcly do. 
_'The Circles of the Wheels. of this Hopper go 


twenty five Inches afunder; were they farther afun- 
der, they would not go fo well upon the Ridges ; 
or were they nearer together, they might not hold 
up the Plow fo fteadily, but that one Wheel 
might happen to be rais’d from the Ground, by the 
detcending of the oppofite Limber ; and if it fhould 
happen to be the Wheel that turns the Crank, no 
Seed would be deliver’d out whilft the Wheel was 
rais'd above the Ground ; fometimes we ufe Wheels 
of twenty fix Inches Diameter, fometimes thirty, 
and at intermediate Diameters, with this Hopper. 


‘The beft Wood for making all forts of Hoppers 


is Walnut-Tree or Elm: Our Beams and Standards 


“we make of Ath. 


What is meant by Wood Screws, are taper Screws 
made with Iron, having very deep Threads, where- 
by they hold faft when ferew’d into Wood, and their 
Points will enter into foft Wood without boring a= 
ny Hole for them into the Wood they are to take 
hold of ; but near their Heads they are round, and 
have no Uhread, and that Part of them muft always 
be in a bor’d Holethro’ that part ofa Board that is 
to be drawn clofe. TCR | 


If the Standards fhould be much fwollen by being 
wet, 1t may be proper to anoint them with Soap. ~ 


In drilling, when the Wind is very ftrong, and 
the Hopper goes high above the Funnel, the Seed 


“might be blown over it, if we did not take Care to 
"guard it from the Force of the Wind ; and for doing 


this 
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this there are many Ways: Sometimes we nail a 
piece of Linen Cloth round the ends, andthe fore 
fide of the Hopper, or elfe we nail on a piece of old 
Hat, or Shoe-Leather, round the edges of the Fun- 
nel, toraife it higher ; or ifthe Hopper go a great 
deal above the Trunk, we nail upa Pipe of Leather 
to the wooden Bottom of the Box, which Pipe be~ 
ing about an Inch wide at bottom, proteéts the Sced 
from the Wind, till it arrives fo near the Funnel 
that the Wind cannot blow it over. 


It we would have along Hopper, to plant many 
Rows at onte, of Clover or other fine Sceds, ’tis 
eafy to mai each of thefe wooden (falic) Spindles 
turn two.or three brafs or iron Spindles ; “but then, 
as in all other Cafes, where the fame Hopper is to 
fupply more than one Channel with Seed, each of 
its Weeels muft have Liberty to rife without the 
other, as thofe of the hinder Hopper of the Wheat- 
Drill do. | . | 


Cuav. XXV. Of the Hoe-Plow, isc, 


» LATE 6. Fig. 1. Is the Hoe-Plow in a fide 
m View. A is the Beam and Plow-Tail, bee 
ing much the fame with that of the common 
: Plow defcrib’d in Fig. 1. of Plate 1. ‘The 
Beam of fuch a common Plow being cut off, and 
{crew’d up to this Plank, and its Limbers, might 
make a Hoe-Plow. ‘The Share of this, from its 
‘Tail to the fore part of its Socket, is two Foot one 
Inch long, and from thence to the end of the Point, 
ten Inches and a half; This is the Meafure of the 
under fide of the Share. B is the Plank two Foot 
feven Inches and a half long, two Inches and a half 
_- ae | , thick, 


404 Of the Hoe-Plow. Cua r.XXV. 
thick, and nine Inches broad. C, D, are the 
Nuts of the two Screw-pins, which hold up the 
Beam to the Plank. E isthe Nut of the Draw-pin, 
which Pin has a Crook underneath, whereto one of 
the Links of the fhort Chain of the Whipper is fai- 
ten’d for drawing the Plow; the only Ufe of this 
Nut, isto hold the Pin from dropping out by its 
own Weight, and that of the Chain and Whipper 5 
but often, to avoid the Trouble of fcrewing and un- 
{crewing the Nat, we fupply its Ufe by a fquare 
Pin a little bigger than the Hole, which we drive 
up by a Hammer, fo tight, that it may not drop 
out of itfelf; but can eafily be driven out by a few 
blows of the Hammer, as often as ’tis neceflary to 
remove it’ into another Hole. F,G aresthe two 
Limbers ; they are {crew’d on to the Plank by four 
Screws and Nuts: » The Under-furface of the Lim- 
bers by their whole Length are parallel tothe Plank, 
and to the Upper-furface’ of the Fore-end of the 
Beam, contrary to the Manner of placing the Lim- 
bers of the Drill-Plows; becaufe their Planks being 
always parallel to the bottom of their Shares, if their 
Limbers were parallel to their Beams, as thefe are, 
the Fore-ends of their Limbers would not be ele- 
vated higher than the Plank, but would go within , 
a Foot of the Ground, inftead of being elevated al- 
moft as high as the Horfes that drawthem and the 
upper and under furfaces of this Plank muft not be 
parallel to the Share, bur muft make the fame An= 
le with it as its Limbers and Beam do. 

Thefe Limbers ought to crook outwards from 
each other all the Way, ’till they come within a+ 
bout a Foot of the Chain, much more than the Drill 
Limbers need to do; becaufe the Middle of the 
Plank of the Drill follows dire@tly after the Horfe, 
but the Middle of the Plank of the Hoe-Plow very 

feldom does ; and therefore there muft be the more 
| | | / | «Room 
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Room betwixt thefe Limbers. Likewife there muft 
be the more Room betwixt the Fore-part of the 
Limbers, becaufe oftentimes the right Limber mutt 
be rais’d, and the left deprefs’d, in holding the Plow 
towards the left fide, (for if it fhould be held to- 
wards the right fide, the Share would go upon the 
Fin, and its point be rais’d out of the Ground, un- 
lefs it were on a furface that had a Declivity to- 
wards the Right). The Diftance between the Fore- 
ends of thefe Limbers is two Foot eight Inches. 
The ftrength and ftifinefs of thefe Limbers muft 
be fuch, that there may be no bending betwixt their 
Fore-ends and the Tail of the Beam; for if they 
be too weak, fo as to yield to the Weight of the 
Furrow, the Point of the Share will defcend into 
_the Ground and its Tail will rife up, and then the 
Plow cannot go well. The fhorter they are, the 
ftronger and ftiffer will they be, of the fame ‘Thick- 
nefs. Wemay make them juft of fuch a Length, | 
that there may be Room for the Horfe before the 
Bar H (which holds the Limbers at their due Dif- 
tance). Thefe are from their ends to the Bar, four 
Foot ten Inches long, and from thence to the Plank 
ten Inches, and three Inches and a half fquare at the 


Bar. 

I Isthe Whipper. K, L areits Notches, where- 
unto the Traces both of the Thiller, and of the 
Horfe next before him, are faften’d. The Length 
of the Whipper is uncertain ; but when we hoe be- 
twixt Rows, when the Plants are grown high, we 
make it as fhort as it can be, without galling the 
Horfe’s Legs by the Traces. a, 

We fet this Plow to godeeper or fhallower by the 
Chain of the Limbers; the changing of whofe Links 
to the Crook M, has the fame Effect as. changing 
the Pins to different Holes of the Crow-ftaves of a 
common Plow. . 

age 
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Fig. 2. Is the Beam with its Mortifes and Holes; 
its crooking down at.the Tail 1g not very material, 
but it caufes the Hinder-fheat to be a little the thor- 
ter below the Beam, whereby it may be fomething 
the lighter, and yet ofthe fame ftrength as if it were 
longer. Its whole Length is four Foot ten Inches : : 
We make ics Breadth and Thicknefs fuch, that it 
may be as light as 1t can be without bending. Ais — 
the Mortife thro’ which the Hinder-fheat paffes. B 
isthe Mortife for the Fore-fheat, upon which it is 
pinn’d up. C is a Hole in the Beam, into which 
the end of the left Handle being driven, holds it 
from moving, and is the beft Manner of faftening 
this Handle ofa Plow. D, E are the Holes, thro’ 
which the two Legs of the double Retch pafs, and 
are there held up by their Nuts. F' is the Coulter- 
Hole. Gis the hinder Hole by which the Plow is 
held up to the Plank. Hand I are the two fore- 
moft Holes of the Beam, thro’ one or the other, of 
which. paffes the Pin which holds the Beam to the 
fore Part of the Plank. ‘Thefe Holes muft be made 
as near together as they can be, without Danger of 
fplitting them into one another 5 to prevent which 
there are feveral Ways: ‘The one is by driving in 

two fquare Pins crofs the Beam, under the prick’d 
Line @ b, before the Holes are bored, which will 
prevent the Grain of the Wood from being forced 
out of one Hole into the other; or thefe Holes 
may be plated with Iron above and below, which 
will have the fame Effect, and then, there need not 
be more than one Inch between Hole and Hole. 
_ Fig. 3.-Is the Plank a-part, which by its Holes 
and prick’d Lines fhew the different Manner of pla- 
cing the Beam. 4a, a, a, a4, Are the four Holes for 
- {crewing down the Limbers to the Plank. | 
_ Suppofing the Path of the Horfe to be a ftreight 
Line, and the prick’d Line 47 (which is at right 
+ en Ss An- 
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Angles with the Plank, and equidiftant from each 
Limber) to go exactly over it, without making any 
Angle on either fide of it; then the Beam mutt be | 
plac’d at right Angles with the Plank, to the end 
that the Share may go parallel to the Horfe-Path, 
excepting that very {mall Inclination that its point 
has tothe left, fhewn by the prick’d Lines in Fig. 1. 
of Plate 1. But this Plow feldom follows the Horfe 
in that Manner. ‘The faid prick’d Line h i general- 
ly makes Angles with the Horfe-Path ; clfe when 
the Beam ftood near the left Limber, and the Draw-~ 
Pin near the right Limber in the Hole 9. (which it 
mutt do to keep the Share parallel to the Horfe- 
Path) the Weight of the right end of the Plank and 
its Limber would be too heavy for the right Hand 
of the Holder to manage, and if the Draw-pin be 
removed (fuppofe) to the Hole 7. the Parallelifm 
of the Share with the Horfe Path will be loft, and 
the point of the Share may be inclin’d too much tce 
wards the left ; and when a Furrow 1s to be plow’d 
on the right fide of the Horfe-Path, the Beam mutt 
be remov’d nearer to the Middle of the Plank, and 
the Draw-pin mutt be placed on the left fide of the | 
Beam, fuppofe to the Hole 2. ‘This will bring the 
greateft part of the Plank to the right fide of the 
Horfe-Path, and then the Share ftanding at right 
Angles with the Plank, will make a very large An 
gle with the Horfe-Path, and then the Plow will 
not perform at all. ‘Therefore it being neceflary 
that the Share alwaysgo parallel to the Horfe-path, 
and often as neceflary that the Plank go at oblique 
Angles to the Horfe-path; it follows then that the 
Beam ftand at oblique Angles with the Plank, to 
preferve the Parallelifm to the Horfe-path, and this 
cannot be done but by the Holes which are fhewn 


_- under the prick’d Lines which crofs the Plank. 


- The Holes A,B,C are thofe to one of which the 
Hhh Beam 
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Beam is ferew’d up by its Hole.G, in Fig. 2. “Thefe 


“Holes are made as near to the hinder edge of the 
Plank, as. they can fafely be, without Danger of tear- 
ing out 5 which is generally about an Inch diftant 
- from the faid Edge. | e 

"Every one of thefe Holes are anfwer'd. by three 
others, near the Fore-edge of the Plank, as the Hole 
B has at the Fore-edge ot the Plank, the Holes D, 
E, FD, E belong to. the Hole I of the Beam kg. 
2. Thefetwo Holes are made as near together as 
they can be without breaking into one another. Pf 
an{wers the Hole H in Fig. 2. and is made between 
Dand E, as near them as fafely it can. 

When the Beam is fcrewed up at B and F, and — 
makes the fame Angles with the Plank, as the 
prick’d Line 2 ¢ doth; then the Draw-pin ftand- 
ing inthe Hole 8 or 9. will bring the Plow fo much 
to the left, that che Share will point too much to-— 
wards the right; then remove the Fore-end of the 
‘Beam to the Hole D, and then the Beam will make 
the fame Angle with the Plank as the prick’d Line 
¢ d, which may bring the Share to be parallel to 
the Horfe Path nearly enough; but if the Draw 
Pin fhould be plac’d.in the Hole 1. then the Plank 
would go fo. much on the right of the Horfe Path, 
that the Share would point vaftly too much towards 
the left, ftanding in either of thefe two Pofitions; 
therefore the foremoft Pin muft be removed to the 
Hole E, and then the Beam being at the fame An- 
eles with the Plank as the prick’d Line fg, it may 
be parallel to the Horfe Path, or fo nearly, that by 
removing the Draw-pin one. Hole, ic may be made 

perfectly. fo. | | 44 
© Note, That tho’ here are but nine Holes for the 

_ Draw-pin, yet we ufually make many more in our 
Planks, and fometimes by changing the Draw-pin | 
_ either Way. into another Hole, tho’ that. Hole be 
Beas Rey | | but. 
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but an Inch diftant from the former, the Share is 
brought right without any Inconvenience. 

‘The Holes A and C have each of them their op- 
-pofite Holes which, (when the Beam is placed into 
either of the two) have the fame Effect, for keep- 
ing the Share parallel to the Horfe-path, as ‘the 
Hole B and its three oppofire Holes have ; and if 
either of the Holes belonging to A,B or C fhould 
not bring the Beam fufficiently oblique to the Plank, 
for the Share to be parallel to the Horfe-path, when 
the Draw-pin is in fome one particular Hole, then 
there may be another Hole bor’d before, on the 
right or left, for the fore Pin to pafs through by the 
Hole H of the Beam fig. 2. which will incline the 
‘Beam a little more to the right’or left, as Occafion 
requires ; and if none of all thefe be fufficient, the 
‘Plank may be turn’d the other fide upwards, and the 
Beam being faften’d there by the hinder {crew into 
any one of thofe Holes, which were next to the 
Fore-edge of the Plank before it was revers’d, there 
may be a new Set of Holes to anfwer. the fore Pin, 
‘of which that which was a hinder Hole before the 
Plank was revers’d, may be one: ‘Thefe may fet | 
the Beam at different Angles from any of the firft 
Holes ; fo that there may be at’ one end of the 
Plank fix Syftems of Holes, three on the one fide, 
and three on the other ; and if we have a Mind to 
make yet more various Pofitions of the Plow, we 
may turn the Plank, end for end, and there make 
fix different Sy{tems of Holes. se 3 

But inftead of turning the Plank, it would be bet- 
ter to have a fourth Hole in the Beam, ftanding as 
‘near to the hinder Hole as H doth to the fore Hole; 
to anfwer which fourth Hole, there may be two 
‘Holes in the Plank, one at-each fide of the hinder 
Hole of every Syftem at proper Diftances,to fet the 
Plow ftill at more different Angles with the Plank; 
. HMhh 2 and 
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and thefe I believe, will be more convenient for the 
Purpofe than the diflerent Holes in the fore part of 
the Plank, it being ealier to remove the hinder fcrew 
than the fore fcrew 5 becaufe if the Plank and Lim- 
bers are not held up by fomebody, whilft the fore 
‘Pin is out, their Weight will. wrench out the hin- 
der Hole of the Plank by that Screw; but whilft 
the hinder Screw is out, there is no need of holding 
up the Plank, becaufe its Weight bearing upon the 
Beam, cannot injure the foremoft Hole, whilft the 
Limbers bear upon the Horfe. Upon this Account 
I, wonder we had not made the Holes, for changing 
the Pofition of the Beam, at the hinder part of the 
Plank rather than the fore part ; which convinces 
me that new Inftruments are feldom perfect in the 
Beginning. 

~ We can alfo alter the flanding of the Beam, by 
cutting away the Wood on one fide of a Hole, and 
‘placing a Wedge on the oppolite fide of the Pin. 

The Holder may make fome Alteration in the 
going of the Plow by the Handles. 
~The Reafon we never fer the Beam on the right 
Half of the Plank, is that the Plow always turns tts 
Furrow towards the right Hand; and the ftreight 
fide of the Share and the Coulter never go fo near 
to a Row on the right Hand, by the breadth of two 
Furrows,as it does to a Row on the lett Hand. 

If by the drawing of the fore Horfe or Horfes, the 
Plow fhould bear too hard upon the Thiller, it may 
be help’d by making a Row of Holes near the hin- 
der fide of the Plank, for the Draw-pin, inftead of 
thofe in the Middle ; for the farther backwards the 
Draw-pin is plac’d, the lefs will the Limbers bear 
-on the Thiller, efpecially when drawn by more 
Horfes than one; becaufe the fore Horfes draw the 
Limbers more downwards than the Thiller doth, as 
may be feen in fg. 4. | | 
ale Fig. 
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Fig. 4. Shews the Manner, how the Hoe-Plow is 
drawn, and how the Traces are fix’d toit. The 
Traces of both Horfes are faften’d to the Notches 
of the Ends of the Whipper at @ and 4. The Tra- 
ces of the Thiller by their fore part are faften’d to 
a Hook, or Ring, on the Wood of. the Collar, asis 
ufual for other Thillers, and the fore part of the 
next Horfe’s Traces is faften’d to his Collar in like 
Manner ; but thefe Traces being twice as long as _ 
thofe of the ‘Thiller, muft be held up in the Middle 
by a piece of Cord or Chain, as at c, where one end 
of it is faften’d to the Trace, and paffes over the 
‘Top of the Collar, behind one of the Hames, and 
before the other (to keep it from flipping back- 
wards er forwards) its other E:nd is faften’d to the 
oppofite ‘Trace on the other fide, as this End is at 
¢. This prevents the Chain from falling down, and 
getting under the Horfe’s Legs in turning ; but be- 
ware that this String or Chain be not fo fhort as to 
hold up the Traces higher than their ftreight Line; 
for that would prefs upon the Collar, and gall the 
‘Thiller, befides occafioning the Plow to be drawn 
too much upwards; for this Drawing of the fore 
Horfe by a different Line from that of the Thiller, 
is a great Advantage for keeping the Plow the fir- 
mer into the Ground. | | 
_ If there is another Horfe, his Traces are faften’d 
at the Collar of the fecond, in the fame Manner as 
in drawing of a Waggon. . ea. 
- When we hoe betwixt Rows where the Plants are 
very high, as thofe of Turnep-Seed, which are much 
higher than the Horfes, to turn anew Furrow up to 
the Row, when there is a Trench in the Middle of 
the Interval, where the Horfes mutt go, we find ic 
beit to place the Beam by the Holes B and E, in Fig. 
3. and the Draw-pin near the left Limber, which 


__ brings the Tail of the Plow to the right Hand, an 


the 
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the fore Ends of the Limbers being towards the left, 
the End of the right Limber (by turning the Han- 
dies a little to the left), bears again{ft the wooden 
Saddle at d, and cannot hitch into or take hold of 
any of the Plants to tear them. And that no part 
of the Limber may take hold of any Plant, we make 
ic very {mooth from one End to the other, and cut 
-off the Corner of the Plank equal with the-Limber, 
thar the Plants may flip by it without hanging in it, 
or being broken by it. ‘The Whipper ftanding to- 
wards the left End of the Plank, its ind b does not 
reach fo far towards the right-as to take hold of the 
- Plants, its End a, being over the Interval where no 
Plants are 5 and to keep its right End the more out 
of Danger of hurting the Plants, we place the Hook 
of its Chain nearer towards this End, by which 
Means the left End, becoming heavier, finks lower, 
and raifes the right End higher, and the higher it 1s, 
the more fecure the Plants will be from it; becaufe 
they are held off by the Limber above. 
_ This Way my ‘Turnep-Seed has been hoed, when 
one would have thought it impoffible for a Plow and 
Horfes to go betwixt the Rows without deftroying 
the Crop. Almoft in this Manner we give our Wheat 
the laft Hoeing, to turn’the Furrow a fecond ‘Time 
towards the Row. When the Plants of the Rows 
are very high, the Driver muft go inthe next Inter- 
val, on the left of the Plow, and the Holder hasa* 
Cord, like the Reins of a Bridle, which he lays over 
the End of the Draw-pin, which keeps it from fal- 
ling down, until he has Occafion to ufe it for Guid- 
ing or Turning the Thiller. 
, When we turn the Furrow from the Row,(which 
willthen be ever on the left tide of the Plow) the 
Plow muft be fet ina very different and contrary 
Pofture ; but then the Plants commonly being low, 
there is no Danger of the Whipper’s or Limber’s 
nS 7 ee hitch- 


\ 


- 
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hitching or taking hold of them; but the Driver 
muft take Care that he does not tread on them, nor 
fuffer any of the Horfes to do fo, and they of them- 


felves when they are not blind take all the Care they 


can to avoid it; and I obferve that the Plants are 
oftner injur’d by the Driver, than by the Horfes. 

* Tis in this laft mention’d Manner of Hocing, when 
we go very near to the young Plants, the firit or fe- 
cond ‘Time, that we muft take Care of burying them 


_ with the Earth, which (efpectally) when dry and fine 


is apt to run over to the left fide of the Plow; this 
we can in great Meafure prevent, when the Ground 
is clean, by nailing with three or four Nails a very 
thin {quare piece of Board to theSheat,with one Cor- 
ner bearing at or below a, in fg. 1. and its other 
lower Corner bearing on the Back of the Coulter on 
its leit fide at 4, its upper Corner reaching toc, or 
higher; its fore End 1s ty’d on to the Coulter by a 
leathern Vhong pafling thro’ a Hole very near the 


_ End of the Board, the lower Edge of the Beam muft 


come no lower than the prick’d Line ¢ 6, which is 
juft even with the Surface of the Ground before itis 
rais'd by the Share; for if this Board fhould be fet 
down too near the Share, the Plow would not go; 
but being fet in this Manner, it prevents the Earth | 
(when never fo much pulveriz’d in the drieit Wea- 
ther) from running over upon the Plants to bury 


_- them tho’ the Plow go very near them 5 except in 


this Cafe we never ule a Board, the Earth running 
over to the left fide, being often advantageous in 
Hoeing ; for it changes more Surface of the Ground, — 
than if it went all to the right, and when in Summer 
we Hoe from the Wheat Rows, not going very near 
to the grown Plants, this Earth that runs over the 
Share to the left, helps to mend fuch Places where 
the Furrow was not thrown up clofe enough to the 


Row by the precedent Hoeing. 


The 
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The firftt Time we turn a Furrow towards the 
Row, the Horfes go in the Trench near toit, and 
the Plow ftands on the left fide of the Horfe-path, 
almoftt in the fame Manner as when the Furrew Is 
firft turn’d from the Row 3 but we very often make 
Ufe of a common Plow, for throwing down the 
Ridge which has lain all the Winter in the Middle 

' of the Interval. One Wheel going on each fide of 
that Ridge, holds that Plow to a great Exactnefs 
for fpliting this Ridge into Halves, which the Karth- 
board, being fer out for that Purpofe, throws upto 
the Row on each fide of the Interval. , 

Wealfo very often make Ufe of the two-wheel’d - 
Plow, for raifing up the Ridges, whereon we drill © 
the Rows; not bur that the Hoe-Plow will do eve- 
ry thing that is neceflary to our Husbandry, yet 

the common Plows being heavier than we: ufually 
make our Hoe-Plows, they by their Weight and 
Help of their Wheels go a little fteadter, and be- . 
fides the Plowmen being more accuftom’d to them 
prefer them: before all other, where their Wheels 
are of no Prejudice. 

- T never faw neater Ridges rais’d by any Plow, than 
by the Hoc-plow, nor finer plowing ; and I believe 
that were it made-as heavy and as ftrong, it would 
‘outdo the Swing-Plow,in plowing miry Clays,where 

Plow Wheels cannot go; but I having no fuch Land, 
have never made any Hoe-Plow heavy enough for it. 
However I amconvine’d, by the many ‘Trials which 
1 have feen, that no other Plow can be ufed for eve- 
ry Horfe-Hocing Operation, fo effectually as this I 
have now defcrib’d. Mies | 
» The making the Hoe-Plow is not difficult for a 

‘ good Workman; and a tew of the Holes for fetting 

the Beam are fufficient, provided they are made in 
their proper Places, which is impoflible for me to 
deferibe exactly in a Number that is no more than 
pee nC= 


=. 
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neceflary ; becanfe the Diftance the Plow muft go 
from the Horfe-path on either fide, is uncertain, as 
the Largenefs or the Depth of the Furrow is ; and 


for that Reafon, . ’tis as impoffible for me to dire@ 


the Plowman to the particular Angles, at which his 
Beam muft be fet with the Plank, to keep the Share 
parallel to the Horfe-path, ‘ asit is to direct a Fid- 
ler, how far he muft turnhis Pegs to giveshis Strings 
their due Tenfion, for bringing them all in'Tune, 
which without a Peg to each String could fever be 
done ; but when he has his jut Number of Pegs). his 
Ear will direct him in turning them, “till hisFiddle 
isin Tune; fothe Plowman by his Eyes, “his! Feel- 


. | ing, and his Reafon, muft’bé directed in the fetting 


his Plow; bat without a competent: Number. of . 
Holes, he can no more do it than a Mafician'can 
tune four Strings upon one Peg. And I. am told 
that fome Pretenders to making the Hoe=Ptow; shave 


_ fix’d its Beam to the plankimmoveable, which makes 


it as ufelefs for hocing betwixt Rows; as: a Violin 
with but’ one Peg to its four Strings, would be for 


playing a Sonata. 


Fig. 5. Shews the fort of Yoke, that.isus’d on e« 
very Ox that'drawsin a fingle- File, as they always 
muft when they work with the Hoe-Plow ; butvafter 
they have been accuftom’d to draw double (i.e. two 
a-breaft) they muft be praétis’d for about'a Week to 
draw fingle; before they are fet to hocing ; for o- 
therwife they will be apt to demolith the Rows; one 
running offto the right Hand, expeting his Fellow 
to come up with him on the left; and another will 


run offon the left to make Room for his Companion 


to go aebreaft with him on thé right, endeavouring 
to go in the Manner in which they us’d to be placed 


for drawing in Pairs. 


I fuppofe T need not give any Caution about muz- 
zling the Oxen when they hoe; becaufe they will 
Lii eat 
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cat the Plants as foon as they come an Inch above 
the Ground, and that will fhew the Necefliry of it 5 
but there is no Occafjon to muzzle the Horfes until 
the Plants.are:grown as high as their Nofes, when 
rein’d up as in Fig. qe api | 

Fig. 6. Is an Inftrument,of Pulveration, which 
might have been fufficiently defcrib’d by its Matter, 
Weight, and Dimenfions, without. any Portrait, 
were it not to fhew the particular Manner of draw- 
ing.it, being very different from that of a common 
Roller, whofe Frame is difficult to make, and coft- 
ly ; but this: being only three Foot long, is drawn 
bya fimple pair of Limbers, held together by the 
two Bars Aand B, firmly pinn’d in at their Ends. 

. Its Gudgeons muft not come out beyond the outer 
Surface of the Limbers, left they dhould take hold 
ofthe Plants, when drawn in the Intervals 5 alfo the 
hinder Ends of the Limbers, behind the Gudgeon, 
fhould crook a little upwards, for the fame Reafon. 
_ This Stone Cylinder is two Foot and a half Dia- 
meter, and weighs eleven hundred Weight befides 
the Limbers. It muft never be us’d but in the dri-. 
eft Weather, when neither the. Plow nor Harrow 
can break the Clods; and then being fo very pon- 
derousand fhort, it crufhes them to Powder, or in- 
to fuch very {mall pieces, that a very little Rain, 
or even the Dews (if plentiful) will diffolve them. 

I have had great Benefit by this Roller in prepar- 
ing my Ridges for Turneps. “Uhe Weather prov- 
ing dry at Midfummer (which is the beft Seafon for 

Janting them) the Land was in pieces like Horfe- 
Heads, fo that there was no Hopes of reducing 
‘them fit for planting with Turneps that Year ; the 
Clods being fo very large, that they would require 
fo many Viciflitudes of wet and dry Weather to flack 
them ; but this Inftrument crufh’d them {mall, and 

; puikood “toed ¥ the 
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the Plow following it immediately, the Ridges were 
harrow’d and drill’d with very good Succefs. 

‘Ihave alfo made ufe of it for the fame purpofe in 
the Middle of a cloddy Field, where it pulveriz’d 
the Clods fo effectually, that the Benefit of it might 
be plainly diftinguith’d by the Colour and Strength 
of the two following Crops, different from the other 
parts of the Ficld adjoining on both fides, whereon 
the Roller was not drawn. 

But crufhing has fuch a contrary E,ffe&t from 
{queezing, that if this Roller fhould be us’d when 
the Land is moift, it would be very pernicious, 
by unpulverizing it, of which I am fo cautious, that 
fometimes I let the Roller lie ftill for a whole Year 
together. 

There is alfo a long triangular Harrow, which 
is fometimes ufeful in the Intervals when the Earth 
is of aright Temper between wet and dry; but 
there is no need to defcribe it, and I fcarce ufe it 
once in two or three Years. arg, 

The Diameters of the wooden and Iron Pins 
and Screws, with their Holes, and the Sizes of the 
Nails to be made ufe of in all the defcrib’d Inftru- 
ments, I leave to the Difcretion of the Workinen, 
who, if they are Mafters of their feveral ‘Trades, 
cannot be ignorant of fuch Matters. 

Fig. 7. and Fig. 8. Shew the Lands of Turneps 

_mention’d in Pages 1 and 2. 
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I fkould 


| Should acknowledge that all the Englifh Verfes in the 1Xth 
Chapter were tranfcrib’d from an anonymous Tranflator ; 
¥ chofe ta make ufe of thefe, becaufe I thought they came nearer 
to Virgil’s Meaning than any other Tranflation I had feen. 


_ Note, The Length of a common Plow-Share’s Neck, does not 
always bear fo great a Proportion to its other Parts, as of that 
im Fig. 1. of Plater. but very often the fame as that of Fig. 2.. 
arid the other Shares fhewn in the faid Plate». - ! 


~The Plow-Wright in placing the Sheat into thefe Plows, 
ought to obferve the Ob/iquity of it defcrib’d in Fig. 4. (the fore 
End of the long Handle X, and of the Earth-Board nearly can- 
forming thereto) which Obf:quity is greater than it feems to ap- 
pear in the Per{pedfive View of it in the Plow fig. 3. 


~ He muft not work by that Per(pedtive in Fig. 1- which makes 
the long Handle X feem crooked tho’ it is ftreight as in Fig. 13. 


“Note likewife, There might be perhaps fome Ounces of Brafs 
faved in cafting the large Seed-Box, if its hinder Part were caft 
thinner,except where the Screw goes thorough it to hold the two - 
Halves together. 3 


“Note a/fo. The Drill-Sheats in Plate 4. muft be tapering down- 
wards, {o that they may not be thicker in that Part. that gaes 
within the Ground, than the Breadth of the Share. 
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